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A COSTLY BLUNDER. 
The most foolish and inexcusable blunder made in 
the provision of transit facilities in this city, was the 
failure of the operating company of the Rapid Transit 
Subway to install a type of car suited to rapid transit. 
There is no denying that in some matters the Ameri- 
can people are marked by a rigid conservatism, which 
is in strange contrast to their general alertness and 
adaptability. Nowhere is this shown to more striking 
effect than in the blind persistency with which our 
railroad men insist on using the old end-door car for 
suburban and rapid-transit purposes. Ten years ago, 
in discussing the proposed subway, the writer of the 
present article, foreseeing the pit into which our 
rapid-transit authorities have deliberately walked, 
urged time and again the necessity for using a special 
type of car to handle the crowds which were certain 
to pour in upon the subway like a flood at the hours 
of busiest travel. The ordinary type of American 
car, with central aisle and end doors, is admirably 
designed for long-distance travel; but it is absolutely 
the worst type of car that could be designed for short 
haul, frequent-stop, city and suburban service. It 
was never intended for such service, and the only 
possible explanation of the existence of such cars in 
our subway to-day is the reluctance of car builders, 
superintendents, and operating men generally, to make 
any radical departure from existing forms and meth- 
ods. 

It is an axiomatic truth, well understood among 
railroad officials, that in a crowded city service the 
speed and carrying capacity of a road are determined, 
other things being equal, by the length of the stops. 
Never, surely, in all the history of railroading was 
represented such a fiasco as when, after building the 
subway in such excellent fashion and equipping it 
with eight-car trains with a speed of forty miles an 
hour, the operating company proceeded to throttle 
down the whole scheme and limit its carrying capacity 
by equipping it with the obsolete end-door passenger 
car. 

In a recent and very excellent report presented by 
the City Club to the Public Utilities Commission, it is 
stated with much truth that the entire secret of the 
relief of the congestion on the subway at the rush 
hour lies in the adoption of a proper type of car 
door. Not even the notorious Brooklyn Bridge is more 
seriously hampered than the subway; for observation 
shows that 53 per cent of the passengers for Brooklyn 
obtain seats at the height of the rush hour, whereas 
only 41 per cent of those who travel by the subway 
can sit down. The limiting feature of the whole line 
is the long stops' at the stations, and especially at the 
Grand Central; the delay being due to the length of 
time required to get passengers on and off the train 
through the two little end doors. 

What is needed on the subway is not more trains, 
but more doors, coupled with the exercise of a little 
more common sense. The Interborough Company 
should begin at once to install the type of cars which 
is used by the Illinois Central Railroad for its Chi- 
cago suburban traffic, and has been in successful 
use in European suburban service for over half a 
century. Each Illinois Central car seats 100 persons, 
and there are twelve doors on a side. In response to 



inquiry, the officials of the Illinois Central Railroad 
state that the introduction of this type of car in their 
suburban service reduced the average time of stop from 
30 seconds to 7 seconds. No platform men are re- 
quired for the operation of the doors, which are opened 
and shut by the guards on the train. If these cars 
were adopted on the subway, instead of a maximum of 
27 expresses an hour, the subway could accommodate 
40 expresses; double the number of seats would be 
provided per car; and, in fact, 56,000 seats would be 
supplied every hour. This would leave a consider- 
able margin for future increase of traffic. 



THE PERILS OF THE LONG ISLAND GRADE CROSSING. 

The gruesome collision of an automobile with an ex- 
press train at a Long Island grade crossing, which oc- 
curred last Sunday, when two people were thrown into 
the ditch and burned to death by the oil from the 
broken gasoline tank, is the latest in a long series of 
fatalities of a similar kind, which have been occurring 
with increasing frequency during the past few years. 
The obvious duty of the railroad company is to abolish 
these grade crossings altogether, substituting at the 
intersection of their lines with the public highways 
either subways or bridges; indeed, they are under obli- 
gation to do so by law. We understand that the com- 
pany is slowly doing this work, and has made the 
change at several places; but, considering the alarm- 
ing increase in disasters, it is surely imperative upon 
the road to hasten the work, instead of nermitting it 
to drag along in the present leisurely fashion. Abso- 
lutely inexcusable, however, is the present unguarded 
condition of many of these crossings. There are no 
gates, no gatemen, no flags, nothing, indeed, but an 
automatic gong which, it is stated, in the case of last 
Sunday's accident, was out of order. Pending the 
abolition of the grade crossings, the least the com- 
pany can do is to render these places reasonably 
secure. Immediate steps should be taken to provide 
every one of them with gates and a gateman and some 
form of warning, either by flag or loud gong, which 
shall attract the attention of the automobilist suf- 
ficiently far from the crossing to enable him to make 
a safe stop. Automatically operated by the gates, there 
should be a signal which will warn the engineer by 
semaphore or red light, when the gate is open. These 
precautions are simple, easily taken, and sufficient to 
render the crossings safe until the change of grade 
can be made. 



PERILS OF RECORD TARGET FIRING. 
With the memory of the "Georgia" disaster still 
fresh in our minds, there comes the story of another 
similar accident — this time to a gun mounted in one 
of our land defenses. The premature ignition of the 
powder took place in this case at Fort Terry, Plum 
Island, while the artillerymen were engaged in repel- 
ling an imaginary attack by the enemy. The piece 
was a 6-inch disappearing gun, and the casualties in- 
cluded the death of one artilleryman, the loss of eye- 
sight by anotner, and the severe burning of several 
memibers of the gun detachment. In the course of an 
interview, an artillerist at Fort Trumbull attributed 
the too-frequent accidents of this kind to the same 
cause which we outlined in this journal in our last 
issue, namely, the too great anxiety of the men to 
make a record, leading to their playing fast and loose 
with the rules which are intended to safeguard their 
own lives. The officer in question stated that, if there 
should be a damp spot in the cloth inclosing the 
charge of powder, it is apt to remain in the breech 
and burn slowly; while carelessness in swabbing may 
leave a small ember which may ultimately cause a 
premature explosion. 

The Board which inquired into the accident on the 
"Georgia" reports that the powder was ignited by a 
"flare-back." This is nothing more nor less than we 
expected. There is no possible excuse for a "flare- 
back" having occurred; for since the terrible accident 
from the same cause which occurred a few years ago 
on the "Missouri," the navy has installed on our large 
guns a pneumatic device for blowing the remaining 
gases out of the gun before a new charge is inserted. 
The strength of this blast is sufficient to blow a hat or 
other light article entirely through the bore and out 
at the muzzle; and therefore if the air blast be kept 
on for a sufficient length of time, it is evident that all 
of the gases must be entirely expelled. In the case 
of the 8-inch gun on the "Georgia," the fact that these 
unburnt gases were not driven out is strong presump- 
tive evidence that, in their laudable desire to make 
a speed record at the target, the gun detachment must 
have reduced the time that should have been occupied 
in blowing out the gun. 

But after all, is the value of speed of fire not being 
very much overrated? It is accuracy more than speed 
which will count in a naval engagement. No gun cap- 
tain will attempt,, when on the battle line, to Are at 
anything like the speed which obtains in target prac- 
tice; for he knows too well that if such a speed could 
be maintained, the ship's magazines would be empty 
before the battle was half over. More time between 



rounds means a larger number of bull's eyes on the 
target; and the slowest rate of fire in target practice 
will always be faster than the fastest rate of fire in 
battle. 

-•-- ••— «- 

GOOD WORK BY OUR SUBMARINES 

In spite of the prejudice under which the submarine 
labored in the earlier years of its development, and 
the indifferent results which were secured, it begins 
to look as though this type of vessel would, after all, 
fulfill the sanguine promises of its inventors. Al- 
though the detailed official report of the recent com- 
petitive trials off Newport has not been made public, 
enough has leaked out to show that in our latest 
submarines we possess very capable vessels. The 
"Octopus" proved to be fast both above and below 
water, and she passed through unusually severe sub- 
mergence tests at great depths in a most satisfactory 
manner. Recently the "Octopus" and "Cuttlefish," two 
of our largest vessels, during their official accept- 
ance trials, have broken the records for submerged 
target practice. The "Cuttlefish," while running at 
full speed submerged, that is to say at about 10 knote 
an • hour, made two bull's eyes with Whitehead tor- 
pedoes at a range of 500 yards, the third shot being a 
little to one side of the center of the target. Later 
in the trials, the "Octopus" made three bull's eyes out 
of four shots, at a range of 800 yards, while running 
submerged at full speed. 



BRIGHT OUTLOOK FOR BETTER RAILS. 

It is seldom that an agitation meets with such im- 
mediate success as that which has resulted from the 
recent exposure of the poor quality of rails which 
have lately been furnished to the railroads. As be- 
tween the railroads and the railmakers, conditions 
have been completely reversed. Three months ago, 
the railroads were urging the manufacturers to give 
them a better product; to-day, it is the manufactur- 
ers who are urging the railroads to come to a speedy 
conclusion as to what kind of rail they require, in 
order that the present stagnation of the steel rail 
business may be relieved. It was a wise move on the 
part of the railroads, when they jointly determined to 
place no more orders with the mills until some better 
understanding had been arrived at, and a specification 
drawn that would meet the present conditions. There 
is evidence that the manufacturers are sincerely anx- 
ious to co-operate with the engineers of the railroads; 
and it is only fair to recognize the fact that the 
former had already shown a conciliatory spirit before 
the present falling off of orders began. 

We note with much satisfaction that more than one 
of the more important rail-making establishments are 
preparing to overhaul their plants, and put in such 
improvements as are necessary to meet the demands 
for a better rail. A dispatch from Pittsburg announces 
that the Carnegie Steel Company are about to rehabili- 
tate, at a cost of $2,000,000, their famous Edgar Thom- 
son rail-making plant in Braddock. In addition to 
the installation of engines to be lun by the fuel gas 
from blast furnaces, the improvements include exten- 
sive change's in the rolling mills, which, it is believed, 
will secure that more thorough working of the rail 
which is universally admitted to be necessary. It is 
also the intention of the company to build open-hearth 
furnaces, to enable them to furnish rails of onen- 
hearth steel whenever they may be called for. 



DESIGNER FIFE ON THE "AMERICA" CUP CONTEST. 

Apparently, the question of a challenge for a race 
for the "America" Cup next year depends entirely 
upon the decision of the New York Yacht Club as to 
which rule the contest must be sailed under. While 
on his way through New York to the "Canada" Cup 
races, Mr. Fife, the designer of "Shamrock I." and 
"Shamrock III.," stated that he regarded the pros- 
pects of an "America" Cup race next year as very 
bright. According to this authority, if a challenge is 
sent over this summer, it will bear the express stipu- 
lation that the race be held under the present rules 
of the club, and there is not the slightest likelihood 
of any challenge being sent over for a race to be 
sailed under the old conditions. Mr. Fife expresses 
his belief that there is absolutely no chance of Eng- 
land or any other foreign country being able to win 
the "America" Cup under the old rule. This opinion 
is probably shared by the majority of yachtsmen upon 
both sides of the Atlantic. The old rule, which was 
based merely upon a load-waterline and sail-area meas- 
urement, produced a fast light-weather boat, of such 
slight construction and exaggerated proportions that 
it was good for nothing more than a contest in a 
smooth sea and a moderate, breeze. Not one of the 
later cup challengers and defenders has been put to 
any use whatever, subsequently to the sailing of a 
series of "America" Cup races. They are too broad, 
too flat, too long,, too light, too heavily ballasted, and 
too" heavily- sparred to -be of any possible use for 
cruising purposes. Moreover, they require for their 
handling as big a crew of men as is necessary for a 
large ocean square-rigger. 
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The new rule of the New York Yacht Club, to which 
Mr. Fife refers, was drawn up by a committee of the 
club expressly for the purpose of curtailing the exag- 
gerations of form and construction above referred to, 
and producing a yacht which, while it was fast and 
seaworthy, would also be Strong and staunch, and 
capable, after a series of races, of being readily trans- 
formed into a comfortable cruiser, should the owner 
so wish. In spite of the fact that some of our yacht 
designers have criticised the new rule, and predicted 
that naval architects would be able, by a skillful 
manipulation of its provisions, to produce yachts 
which would be practically as exaggerated as those 
built under the old rule, the experience thus far had 
shows the new rule to be a decided improvement, the 
new boats being handsome in form, almost as fast as 
their predecessors, and exempt from the many faults 
of the earlier type. The races for the "America" Cup 
have always been enormously popular, and of late 
years the contests have been marked, both on the part 
of the yachtsmen and the general public, by a spirit 
of fair play, which is in keeping with the best tradi- 
tions of this, the noblest of all sports. 

The majority of the yachtsmen and the whole of 
the American people will welcome a challenge; and a 
decision of the New York Yacht Club to arrange a 
series of races under their own new rule would meet 
with universal approval. 



A FLEET OF FBENCH MILITARY AIESHIPS. 

The question of the use of airships is one which is 
very active in Europe at present, especially in France, 
Germany, and Italy. Upon the state of affairs in 
France, an important piece of news appeared not long 
since, and while it must be taken with some- reserve, 
it is nevertheless worthy of mention. Although the 
military authorities decline to give any information 
on the subject, it has leaked out that the preparations 
for the new fleet of airships which is to be used by the 
army are being carried forward with all possible dili- 
gence, and there are no less than five airships to be 
constructed, of the same type as the "Patrie." These 
will be turned over to the government in March, 1908. 
It appears that three of the new airships will be con- 
structed by Messrs. Lebaudy at their headquarters at 
Moisson, near Paris, while the other two are to be 
built at the government aerostatic establishment of 
Chalais-Meudon, near the city. It is the intention to 
provide a large fleet of airships in the future, as the 
War Department is now quite convinced of their great 
value in military maneuvers, for various purposes. 
Such airships will be constructed in series of five, 
and the above programme relates to the first five of 
the fleet, exclusive of the three Lebaudy airships 
which are already built, including the "Patrie." While 
the general type will remain the same, the object is to 
make improvements in detail in each of the series of 
five airships as they are constructed. As to the first 
five airships of the fleet, they will be distributed 
among the principal fortified posts in the center and 
the eastern frontier regions. Among these will be the 
forts of Belfort, Verdun, Toul, Besangon, and the 
camp at Chalons. The work of erecting the sheds 
which are to house them has already commenced. For 
some time past the War Department has been paying 
special attention to the subject of training the aero- 
static corps, so that it will be able to handle the air- 
ships with certainty. For this purpose one of the air- 
ships is stationed permanently at the Chalais-Meudon 
establishment and the drills are constantly being car- 
ried out. It appears that the new Aerostatic Corps is 
to be composed of no less than 48 officers of the mili- 
tary engineer corps and 92 regular army officers who 
are chosen for their competence in aerial navigation 
work and their experience in mechanical engineering. 
Not long since the airship "Patrie" made a series of 
flights from Meudon to Paris and return, with the ob- 
ject of drilling the crews in actual flight, which is 
rightly estimated as one of the most important parts 
of the work. One of these, on the 8th of July, was the 
fourth flight which the "Patrie" made during the sea- 
son. Starting at 7.50 o'clock A. M. it made some evo- 
lutions about the Chalais grounds, then started for 
Paris, mounted by Commandant Bouttiaux, Capt. 
Voyes and other officers of the Aeronautic Corps. 
After passing over the suhurbs and entering Paris, it 
made several circuits above the city and then came back 
to its quarters at 9.10. The total distance, 34 miles, 
was covered in 1 h. 20 min. at the rate of 25 miles 
an hour, and this is a remarkable result, seeing that 
the airship had to struggle against a west wind blow- 
ing at a considerable speed. Another flight was made 
over the city on July 12 including a wide circuit 
through the region, lasting for nearly two hours. It 
was quite successful, and about the same speed was 
made. The landing can be carried out with ease, in 
spite of the fact that the station at Meudon is quite 
surrounded by woods, and the maneuver was made 
with great precision, entirely by the use of the movable 
steering planes. Capt. Voyer and five others formed 
the crew. 



PRESENT AND PROSPECTIVE DOCKING FACILITIES OF 
THE PACIFIC COAST. 

BT H. A. CRAFTS. 

Now that it has become an established fact that 
the main strength of the United States navy will be 
transferred temporarily, at least, to the Pacific, it be- 
comes interesting to know what the. present and pro- 
spective docking facilities are on that coast. Outside 
of possible accidents, the cruisers and battleships will 
have to be docked at stated intervals in order to have 
their hulls cleaned and repainted. As a matter of 
strict economy, it is said that a steel bottom ought 
to be cleaned and repainted at least once a year. Now 
on the entire Pacific Coast the United States govern- 
ment has just two drydocks — one at Mare Island in 
San Francisco Bay, and another at Bremerton, Wash., 
on Puget Sound. Both of these are graving docks, 
and are distinguished from the floating drydock by 
being built into the land, and being therefore fixed and 
permanent. The government drydock at Mare Island is 
of granite, 513 feet long over all, with a width of 80 
feet 7 inched at the entrance, and a depth of 27 feet 6 
inches over sill. The government drydock at Bremer- 
ton has a wood body and masonry entrance. Its 
length over all is 650 feet, width of entrance 92 feet 
8 inches, and depth over sill 30 feet. 

The inevitable naval base under the new order will, 
of course, be at San Francisco; and the docking facil- 
ities of that port consequently become a subject of 
more than ordinary importance. As may be readily 
seen, the drydock at Mare Island will be far inadequate 
to the needs of the occasion, when the mobilization of 
Uncle Sam's fleet on the Pacific becomes an accom- 
plished fact. To be .sure, a second graving dry- 
dock at Mare Island has been under process of con- 
struction for the past six years; but from various 
causes much delay has been occasioned, and it is 
stated upon good authority that it would take two or 
three years to finish the work, even though it were 
to be hastened with all possible speed. This new dock 
when finished will be 720 feet long, 102 feet wide, and 
30 feet deep. The chief difficulty thus far encountered 
is in securing a substantial foundation. The forma- 
tion composing its site is hardly more than a deep bed 
of mud; and in order to secure a foundation that 
will hold up the structure when finished, it is found 
necessary to drive a dense mass of wooden piling. 
Upon this foundation it is proposed to build the dock 
of reinforced concrete. 

Fortunately, however, the government need not de- 
pend upon itself for docking facilities in San Fran- 
cisco Bay. At Hunter's Point on the west shore of 
the bay, five miles south of the city of San Fran- 
cisco, the San Francisco Dry Dock Company operates 
a very extensive plant, and has already done consider- 
able docking for the government, notably in the dock- 
ing of the battleship "Oregon" in 1894 and the cruiser 
"New York" in 1903. Recently Howard C. Holmes, 
chief engineer of the company, has completed plans 
for the largest drydock in the world, to be soon 
constructed by the company at Hunter's Point. " The 
company's present plant consists of two graving docks 
and two floating docks. The first graving dock was 
completed in 1868. It is 490 feet long over all, 97 feet 
wide at the gate top and 56 feet wide at the gate sill; 
midships it is 117 feet wide at the top and 58 feet 
wide at the bottom. This dock has wooden altars 
and wooden caisson. The second graving dock was 
completed in 1903, and in it the battleship "Ohio" was 
docked in February of that year. This dock is 750 
feet long over all; width at gate top, 103% feet; at 
gate bottom, 86 feet; midships at top, 122 feet wide 
and 74 feet at bottom. This dock has concrete altars 
and a steel caisson; it is filled through the caisson, 
while the old dock is filled through a seven-foot tun- 
nel. 

The largest drydock in the world to-day is at Bel- 
fast, Ireland; San Francisco will shortly possess a 
dock of even greater dimensions. The new drydock 
above referred to will be 1,050 feet long from gate 
to the landward extremity; width at coping, 144 feet, 
and at bottom, 92 feet; depth over sill and below cop- 
ing, 39 feet 10 inches, or 34 feet 6 inches at high 
water. The interior facing of the dock will be of re- 
inforced concrete of an average thickness of 15 inches; 
and the altars will be of the same material. The 
stairways and timber slides will be formed in the 
main body of the dock, and will be flush with the sur- 
face of the same. Such portions of the sides of the 
dock as- will be above the rock formation underlying 
the site will be reinforced concrete, and will be pro- 
portional in thickness to the height of the same, and 
anchored into the rock with structural steel posts. 
The gate seat proper will be of dimension granite, but 
the approach and buttresses will be of reinforced 
concrete. The keelsons are to be of Douglas fir and 
the flooring of Port Orford cedar, all anchored antl 
embedded in a sub-floor of cement. The drainage of 
the dock will be by surface gutters connected with a 
sump. The caisson or gate will be of steel construc- 
tion, and will be virtually a vessel 147 feet long at 
the deck, 128 feet long on the keel, with a beam of 26 



feet and a depth from deck to bottom of 41 feet. 

The pumping plant for the new dock will consist of 
four 54-inch centrifugal double suction pumps with a 
joint capacity of 200,000 gallons of water per minute. 
Bach pump will be driven by a 500-horse-power three- 
phase electric motor, using 440 volts. These will be 
located at the bottom of the pump pit, and will be 
so arranged as to be started from the gallery at floor 
level, it being the intention to use the high-tension 
current of one of the public service power companies, 
say at 1,000 volts, and transform the same to the 
requisite voltage. 

The dock will hold 24,000,000 gallons of water, but 
with the pumping plant described may be pumped 
out within the space of two hours. The earth condi- 
tions at Hunter's Point are very favorable for the 
construction of graving drydocks, the site of the 
present docks and of the proposed dock being under- 
laid with what is known as green serpentine rock, 
forming a very solid foundation, as well as substantial 
backing for the sides. 

The new dock was neither conceived nor planned in 
anticipation of any possible massing of the United 
States navy, but in anticipation of the constantly 
increasing size of ocean craft and the growing im- 
portance of the Pacific Ocean as a maritime field of 
operation. Some idea of the increase of the size of 
ocean-going ships may be obtained from the following: 

Date. Length of longest ship. 

1840 200 feet 

1855 375 feet 

1881 525 feet 

1905 675 feet 

1907 786 feet 

The last length cited is that of the "Lusitania" and 
"Mauretania," now building, and already they are 
talking in nautical circles of ships that will be 1,000 
feet long; and this is a class that will call for a dock 
of 1,000 feet length and over. 



THE CUBBENT SUPPLEMENT. 

The current Supplement, No. 1648, for August 3, 
contains a large variety of interesting and instructive 
material. That fascinating mystery, the planet Mars, 
has again approached the earth this summer; once more 
the canals and spots will be discussed, and the chances 
of the habitability will be thoroughly reviewed. 
Prof. Andrew Ellicott Douglass, who has made a 
careful study of Mars at flagstaff, Arizona, con- 
tributes a paper on "Illusions of Vision and the Canals 
of Mars," in which he seeks to explain many of the 
Martian phenomena on the basis of fundamental de- 
fects in the human eye. "Glacial Geology" is the title 
of an article in which modern theories of glacial cli- 
mate are outlined by the well-known geologist William 
North Rice. The shape of the earth is discussed on 
the basis of a theory of gravitational instability. The 
Temple of Aizani is described in detail. A system of 
traction which is designed especially for use upon 
heavy grades, has been brought out in France within 
a recent period. The principal feature of this system 
is the use of a type of locomotive in which a third rail, 
lying between the main rails of the track, is grasped 
between the wheels or rails, which thus serve to give 
an increased adherence to the locomotive, so that a 
comparatively heavy train can be propelled up a steep 
grade. The locomotives are described with considera- 
ble detail and are illustrated. An abstract of Mr. 
Allerton Cushman's noteworthy paper on the corrosion 
of iron is published. Mr. Cushman advances the 
theory that electrolysis is the cause of iron rust. In 
an article on the "Form and Energy of Sea Waves," 
the subject of ocean mechanics is popularly treated. 
The Scientific American's English correspondent 
writes on "A System of Reinforcing Concrete Sea De- 
fenses," which has been devised by M. de Muralt. By 
far the most important article from a mechanical 
standpoint which is published in the current Supple- 
ment is Mr. Harold L. Brown's thorough resumi of 
"Motor Starting Devices for Gasoline Automobiles." 
The article is very fully illustrated with photographs 
and diagrams of the various systems which have been 
used from time to time. In the article on the Preser- 
vation of Timber some valuable data on penetration 
are given. Day Allen Willey writes on Copper Refining 
Machinery. 



The Swiss exports of clocks, watches, and parts to 
the United States last year was the largest in the 
past twenty years, their value being $2,469,516, against 
$2,261,519 in 1905. This trade, which amounted to $1,- 
671,028 in 1887, declined in 1895 to $1,000,000, continu- 
ing the retrogression until 1898, when the shipments 
of time-pieces to America amounted to but $746,240. 
Since that time the trade has been rapidly recovered. 
Music boxes from Switzerland no longer find the wide 
sale as formerly, the sales in 1887 having amounted to 
$235,415 and in 1890 to $300,708. There han since been 
a continuous drop, the exports amounting to but $52,- 
174 in 1905 and $43,151 in 190C. 
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A PBACTICAL GLIDING CBAFT WITH SUBMEEGED 
HYDEOPLANES. 

For many years there have been numerous attempts 
to invent and perfect a type of boat that, by rea- 
son of its gliding over the surface of the water, or 
above the surface, would be able to attain a high 
speed without the expenditure of the tremendous 
horse-power required with all 
ordinary craft when an at- 
tempt is made to increase their 
speed to any considerable ex- 
tent. As is well known, the 
horse-power required to propel 
an ordinary boat through the 
water increases as the cube of 
the speed; therefore, to double 
the speed of such a boat, eight 
times the horse-power is re- 
quired. 

For a number of years past, 
Count de Lambert, in France, 
has experimented with cata- 
marans fitted with a series of 
hydroplanes arranged trans- 
versely across the pontoons. 
In his early experiments, he 
obtained a speed of 24 miles 
an hour with about 12 horse- 
power; but in the later experi- 
ments, which were made quite 
recently upon a much ' larger 
scale, a somewhat larger boat, 
fitted with a 50-horse-power 
gasoline engine, was unable to 
exceed this speed very much, 
whether driven by a water or an air propeller. 

In our Motor Boat number of 1906, we illustrated a 
boat equipped with submerged hydroplanes, that is, 
hydroplanes arranged on vertical stanchions below 
the boat, and adapted to raise the boat completely out 
of water. These experiments were rather primitive, 
but the Messrs. Meacham, who made them, claimed 
that this type of hydroplane was considerably more 
efficient than the surface type usually employed. An- 
other noted experimenter, who has been working along 
this line for several years past, has recently made a 
very successful demonstration with his new gliding 
craft, and some photographs of this novel craft going 
at high speed and also at rest, showing the planes be- 
low the hull, are reproduced herewith. We refer to 
Dr. Peter Cooper Hewitt, the well-known inventor of 
the Cooper Hewitt mercury vapor lamp. Mr. Hewitt, 
like many another man of science of the present day, 



Is interested in the problem of aerial navigation. He 
believes that much the same laws govern the action 
of an aeroplane or a hydroplane. The main differ- 
ence is the density of the two fluid mediums, the air 
being about 800 times lighter than the water. As ex- 
periments are much more readily carried out on the 
water, Mr. Hewitt undertook to test some of his ideas 




Cooper Hewitt's 8-Cylinder Motor Installed in the Hull of His Gliding. Craft. 



in a hydroplane boat; and the craft shown, as well as 
its motor, is entirely of his own design and con- 
struction. 

The Cooper Hewitt gliding craft consists of a light 
mahogany hull having a rounded bow and stern. The 
hull is suspended within a strong rectangular frame- 
work of heavy steel tubing. This frame contains an 
eight-cylinder gasoline motor firmly mounted upon a 
sub-frame forming part of it, and which is within the 
hull. Near each corner, of the outer frame, vertical 
trussed sheet-steel frames project downward and carry 
sets of hydroplanes, which are terraced like a row of 
steps, the uppermost planes of each pair being con- 
nected together across under the boat by a horizontal 
strip. Four larger planes are placed with their forward 
upper edges about on a level with the bottom of the 
boat. These planes project outward several feet from 
the side of the craft, and are suitably braced as shown 



in the photograph. The propeller is placed at the for- 
ward end of the boat on the bottom of a loig vertical 
shaft, which projects downward through the hull, and 
which is inclosed in a suitable tubular casing. There 
are two sets of bevel gears, one at the top of this 
shaft and another at the bottom. Each set consists 
of two bevels, and both sets are very compact and 
strong. The short shaft from 
the upper bevel gear box ex- 
tends rearward to the friction 
clutch, which is mounted on 
the end of the engine crank- 
shaft. The propeller used is a 
four-bladed one having blades 
of 22 inches diameter and 38 
inches pitch. As it sets in a 
vertical plane and exerts a 
horizontal thrust on the wa- 
ter, it has no lifting effect. 

The gasoline engine is of 
the 8-cylinder type with the 
cylinders placed at an angle of 
90 deg. Its eight thin, light, 
nickel-steel cylinders are pro- 
vided with sheet-brass water 
jackets and bolted to an alum- 
inium" crankcase. Jhe cylinder 
heads screw on the cylinders. 
The heads carry the valves, 
which are nrovided with a cast 
water jacket. All the valves 
are mechanically operated from 
a single camshaft by means 
of push rods and rocker arms. 
The engine is fitted with both 
high-tension and low-tension ignition by means of a 
battery with single coil and distributer and by a mag- 
neto. The top of the latter can be seen back of the 
exposed 2-to-l gears in the photograph. The clutch is 
also visible below these gears. No flywheel is needed. 
The inlet pipes all connect with a single float-feed car- 
bureter, while the exhaust pipes connect to two pipes 
running along each side and terminating in a muffler 
that extends across the boat, back of the engine. The 
cooling water is circulated on the thermo-siphqn prin- 
ciple. From the bottom of the cylindrical tank seen 
above the engine, eight pipes extend downward to 
the bottom of the water, jackets of the eight cylinders, 
while eight larger pipes run from the heads of the 
cylinders into the top of the water tank. A gear water 
pump sends cold water into the tank continually, and 
the tank is provided with an overflow. By varying 
(Continued on page 78.) 




The Boat at Rest, Showing. the Waterline. 



The Hydroplanes and Propeller Below the Hull. 




The Hydroplane Traveling at Full Speed, Making Over 80 Miles an Hour. In Smooth Water, Little, if Any, Spray is Thrown. 
VIEWS OF ME. COOPEE HEWITT'S NEW GLIDING CBAFT WITH STTBMEBGED HYDEOPLANES. 
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RESULTS OF THE AMERICAN AUTOMOBILE ASSOCIA- 
TION'S FOURTH ANNUAL TOUR FOR THE GLIDDEN 
AND HOWER TROPHIES. 

On Wednesday, the 24th ultimo, by the arrival in 
New York of 55 mud-covered and travel-worn auto- 
mobiles, and the assemblage of most of these cars 
along the south side of Central Park on 59th Street, 
the fourth annual tour of the American Automobile 
Association was brought to a successful termination. 
The tour was the longest and the most strenuous test 
of ordinary touring automobiles that has ever been 
held either here or abroad, and that no less than 21 



mained with perfect scores. These were the 30-horse- 
power White steamer and the 35-horse-power Stoddard- 
Dayton. Both these cars completed the remaining 
three days' run with perfect scores, and it has been 
found necessary to give them a supplementary test 
run from New- York to Cleveland, in order to deter- 
mine which will be the winner of the Hower trophy. 
By the delay of Pierce car No. 21, due to tire trouble 
and to the bouncing out of the owner's boy on one of 
the "thank-you-ma'ams" encountered, the Pittsburg 
Club, which previously had a perfect score, lost 22% 
points, and dropped behind the Buffalo Club, which 



trouble. Ranier car No. 26, which was driven through- 
out the entire tour by Mrs. A. Cuneo, ran off the road 
and into a fence, owing to a front tire coming off, 
This car already had a broken front spring, and in 
the accident thus mentioned, the front axle was dam- 
aged and had to be repaired at a nearby blacksmith's 
shop. As the result of this trouble, the Ranier car 
received a further penalization. 

The eleventh day's run of 174 miles, from Baltimore 
to Philadelphia, resulted in a broken rear axle for 
Haynes car No. 55, which for nine days had kept a 
perfect score. Welch car No. 7, which had been pen- 




Wb ite Steamer, 



Pierce Arrow Packard Welch 

So Die of the Perfect-Score Cars as They Appeared in the Line-up at the End of the Tour. 



Thomas 



While 



machines should have competed with perfect scores 
under the rules, is indeed remarkable, and is a clear 
indication of the degree of perfection to which the 
modern automobile has come, in America. 

In our last issue, we described the progress of the 
tour as far as Pittsburg. The ninth day's run of 97 
miles, -from Pittsburg to Bedford Springs, Pa., was 
not so difficult as had been anticipated. There was 
plenty of hill climbing and coasting, the longest climb 
being 4 miles in length up Laurel Ridge. When the 
summit was reached, the cars were enveloped in the 
fog. The roads were rough in places, and the roadbed 
was largely of clay. Overheated engines and burnt- 
out brakes were the chief troubles experienced during 
this day, and many of the contestants had a great 
deal of tire trouble as well. The runabouts in the 
Hower trophy were the chief machines to suffer from 
the rough roads and high hills. A 6-cylinder Pierce 
runabout lost 6 points through a delay due to tire and 
other troubles, and a Dragon runabout was delayed 
by transmission trouble, and withdrawn so repairs 
could be made. The Pennsylvania runabout broke the 
steering-lever arm. The Premier runabout did not 
start from Pittsburg, owing to illness of its driver. 
At the end of this day's run, but two runabouts re- 



lost 18 1-5 points on the seventh day. As neither of 
these clubs had any further penalization, the Buffalo 
Club was declared the winner at the completion of 
the tour. The cars which made up the Buffalo team 
consisted of two Pierce, two Thomas, and one Packard 
touring car. ; The Glidden trophy was won by a Pierce 
machine in the last two tours, so that this makes 
three times in succession that Pierce cars have won, 
or have been instrumental in winning, this trophy. 
Among other cars which had trouble in the ninth 
day's run were the Columbia gasoline-electric machine 
(which is said to have had trouble with its transmis- 
sion), the Deere car, No. 51 (which stripped its inter- 
mediate gear), Acme No. 43 (which damaged the rear 
axle), and Mitchell car No. 24 (which broke both 
front springs). The Thomas 40-horse-power runabout 
(No. 102) also arrived with a broken front spring. 

In the tenth day's run of 140 miles, which was 
made at an average speed of 14 miles an hour, from 
Bedford Springs to Baltimore, Md., better roads were 
encountered, and, except for the water breaks and toll 
gates, better time could have been made. One more 
Glidden contestant lost its perfect score. This was 
the Stoddard-Dayton car No. 38, which was penalized 
142 points on account of the delay due to transmission 



alized 12 points on the first day only, for delay caused 
by hitting a bridge when trying to avoid striking a 
boy, and which on all subsequent days had a perfect 
score, was put out of the running by a broken crank- 
shaft, though its mate, No. 29, was one of the perfect- 
score cars at the finish. 

The final day's run, from Philadelphia to New 
York, a distance of 98 miles, was completed in 5 1-5 
hours' running time, at the Court House in Jersey 
City. After being checked in, the cars crossed the 
ferry to 23d Street, New York, and paraded up Broad- 
way to Central Park. A mqre mud-bespattered, dust- 
begrimed set of men and automobiles has seldom, if 
ever, been seen than the 55 cars which finally finished 
in New York city. Our illustrations show some of 
the perfect-score machines as they appeared in the 
line-up at Central Park, but these pictures, of course, 
give no idea of the hardships and terrible roads which 
were encountered and successfully overcome in this 
1,570-mile tour. Several of the most marvelous per- 
formances were made by the small double-opposed- 
cylinder Reo and Maxwell machines, of 16 to 20 horse- 
power. That these little cars did successfully main- 
tain the same fast schedule that was maintained by 
machines of more than double their horse-power, is 





The Only Lady Driver, At the Wheel of Her 30-35 
Horse-Power Rainier. 

Mrs. Cuneo, despite the breakage of the springs and front axle of her car, 
brought it through to the finish. 



View Showing Sprung Front Axle of One of the 
White Steamers. 

No. 42 is the Royal TouriBt which made a perfect score. Another car of this make completed the 

run on " filled " tires. 
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indeed a high tribute to the perfection of the simple 
light-weight American car. 

In going over the results of the tour, one is struck 
by the fact that there was relatively very little engine 
trouble on any of the cars. The same can be said of 
the radiators, which, with the exception of a few that 
were damaged in collision, did not spring any leaks. 
Structural weaknesses were the main weaknesses de- 
veloped, and the ones which chiefly hampered the 
continuance of the cars in the run. The Autocar, for 
instance, first strained and then cracked its frame, 
while several cars broke their rear axles, and a con- 
siderable number encountered broken springs. No less 
than five cars stripped their gears, and the one gear- 
less car, the Columbia gasoline-electric, as noted above, 
also had its transmission give out. One of our photo- 
graphs shows a White steamer whose front axle was 
sprung. Notwithstanding such damage, three of these 
cars finished with a perfect score. Many of the-drivers 
wished to equip their cars with shock absorbers after 
the first day's run, but this was not permitted. Several 
of the winners had these devices. 

The 21 cars which finished with a perfect score 
consisted of four Pierce machines (three 40-45 4-cylin- 
der cars and one 60-65 6-cylinder), two 60 horse-power 
Thomas Flyers, two 30-horse-power Peerless cars, two 
White steamers (a 30 and a 20-horse-power), and one 
each of the following: 50-horse-power Haynes, 50- 
horse-power Welch, 40-horse-power Walter, 40-horse- 
power Berliet, 45-horse-power Royal Tourist, 24-horse- 
power Premier, 25-horse-power American Mors, while 
a 30-horse-power White steam runabout and a 35-horse- 
power Stoddard-Dayton runabout were tied for the 
Hower trophy. A 6-cylinder Pierce runabout lost but 
6 points on the ninth day. Three other contestants, 
a 35-horse-power. Gaeth, a 40-horse-power Oldsmobile, 
and a 16-20-horse-power Maxwell, lost only 3 points 
throughout the entire test. When these facts are 
taken into consideration, it , will be seen that fully 
half the cars that contested for the Glidden trophy 
finished with, practically perfect scores. This was in- 
deed a splendid showing, in view of the extremely 
difficult roads that had to be traversed in many places 
at the high average speed of about 18 miles an hour. 
In all probability, the tour will be more popular than 
ever another year; for, despite all the hardships which 
they went through, the tourists all expressed them- 
selves as eager and willing to compete again. It is 
safe to say that no other form of competition gives 
a modern automobile such a terrible racking as a tour 
or endurance run of the character of this last Glidden 
tour, and only by such a test can the weak points of 
their machines be forcibly brought out and demon- 
strated to the automobile manufacturers. 



A PEACTICAL GLIDING CEAFT WITH SUBMERGES 
HYDEOPLANES. 

{Continued from, page 76.) 
the quantity of water pumped into the tank, the cool- 
ing water is kept at the .proper temperature. On ac- 
count of the high compression, the best results are ob- 
tained with the water at a temperature below 180 
deg. F. As each pair of opposed cylinders are in the 
same vertical plane, a four-throw crankshaft is used, 
the connecting rods of each pair of pistons being suit- 
ably jointed together at the crank. One of the rods 
is forked and attached to the crankpin bushing, while 
the other fits in between the fork of its mate and 
reciprocates upon the bushing. The engine is placed 
horizontal and oiled by splash lubrication. 

A representative of the Scientific American recent- 
ly witnessed a demonstration of Cooper Hewitt's glid- 
ing craft. As soon as the motor was started and the 
clutch thrown in, the craft shot forward, accelerat- 
ing very rapidly until, after two or three seconds, the 
large planes left the water and the boat was entirely 
raised. It then ran on the four sets of lower planes at 
high speed and without any commotion, except when 
the upper planes happened to strike a wave, when 
the spray would be thrown in sheets, as shown in the 
photograph. 

The force of the waves striking the emerged planes 
must necessarily have a decided retarding action upon 
the boat, and, as was explained to our representative; 
for rough water the craft should be designed to lift 
them higher above the water. The pressure of the 
waves when striking the emerged planes, while the 
boat is traveling at 30 miles an hour, is estimated to 
be 300 pounds to the square foot, which is also equi- 
valent to the lift pressure on the submerged planes 
at the same speed. The blows received by the 
hull itself from the crests of the waves were suf- 
ficient to open seams, and drive water and spray 
into the boat. Of course, all this can be obviated 
by placing the step-like sets of planes farther be- 
low the hull, so that both it and the large upper 
planes will be lifted a foot or more above the surface 
Instead of 3 or 4 inches, as at present. Such develop- 
ment will undoubtedly occur in the next craft that 
Mr. Hewitt builds. 

According to the generally accepted formulas of 
Froude and others, the lift of a hydroplane Increases 



or decreases as the square of ihe speed. Consequently, 
since the weight is constant, much less plane surface 
(about % less) is required at 30 miles an hour than 
at 15, for example. Either that, or else a lesser angle 
of the planes can be used to accomplish the same 
purpose. To avoid complications and to obtain as ac- 
curate results as possible, Mr. Hewitt chose the 
former method and arranged to diminish the sur- 
face of the planes progressively by causing them 
to emerge step by step as the speed increased. As 
the lift per horse-power is better with large planes, 
such planes would be chosen were it not for the 
fact that the skin friction increases with the sur- 
face, and when large planes are used this becomes 
very great. Consequently a small or moderate-sized 
plane is preferable. The angle of the plane is another 
important factor. As the angle decreases, the surface 
of the plane (and consequently the skin friction) in- 
creases for any given lift. Naturally, there is a cer- 
tain best angle with relation to the horse-power in 
each' particular case. This angle is modified by the 
coefficient of friction of the material of which the 
plane is formed, and it must be such as to cause the 
minimum expenditure of energy for the required lift. 
It of course differs according to the material used in 
constructing the planes. In any case, the angle is rela- 
tively small, practically between 1 in 8 and 1 in 20 for 
the materials ordinarily used. An angle of 1 in 12 
would probably prove to be about the right one in 
most instances. ■ As the angle is relatively a small 
one, a small variation in it will produce a large varia- 
tion in lift. In .each experiment Mr. Hewitt preferred 
to keep the angle practically constant after the planes 
had been once set. This was done for purposes of 
level and equilibrium, and instead of changing the 
angle, the area of the planes was varieu in the man- 
ner mentioned above. It would be feasible to vary the 
area of the planes mechanically if this were neces- 
sary, but it is simpler to take advantage of the sur- 
face of the water and to vary the surface of the hydro- 
planes by causing them to emerge step by step. Mr. 
Hewitt believes that varying the surface of the planes 
is essential, especially when it is desired to leave 
and return to the original supporting medium at such 
speeds as will be found safe in practice. Of course it 
is doubtless also practical to vary the angle of in- 
clination of the planes if this is found necessary. 

The weight of the Hewitt boat, together with the 
planes which emerge at full speed, is about 2,500 
pounds. With two men £nd some 300 pounds of water 
aboard, the boat was lifted above the surface di the 
water at a speed of about 16 miles p6r hour, and a 
speed of over 30 miles an hour was readily attained, 
while the inventor believes that he has attained a 
speed of over 38 miles per hour. As the boat raised 
above the surface and the top of the propeller blades 
came within a foot thereof, the thrust was se- 
riously affected and rapidly fell off. When the tips 
of the blades came close enough to the surface the 
engine would race for a moment till the boat slowed 
down and settled. This can be overcome by placing 
the propeller lower. 

As the conditions were such that accurate observa- 
tions were difficult to obtain, one could not tell with ab- 
solute accuracy by looking over the side of the craft at 
the various speeds just how far out the hydroplanes 
emerged, but Mr. Hewitt says that as far as he was 
able to judge, the craft was supported upon the four 
. bottom planes when it was traveling at full speed, and 
that the other planes were above the surface. The com- 
bined surface of these four planes was about 8 square 
feet, so that the weight lifted per square foot was 
over 300 pounds. As no tests have been made of the 
horse-power the engine develops at the speed it was 
running, Mr. Hewitt does not state the horse-power 
that was required, though it is safe to say that this 
was slight in comparison with- that which would be re- 
quired to propel an ordinary boat at such speed. 

As already stated, the lift of the planes tends to 
increase as the square of the speed, and the skin 
friction also tends to increase in the same ratio. At 
very high speeds, however, it is thought to be prob- 
able that the lift tends to increase in a greater ratio 
and the skin friction in a lesser one. If this is so, 
the increase in air resistance would be counterbalanced 
by this effect, and the horse-power required would tenO 
to increase directly as the speed. Whether this is 
so or not cannot be determined until these very high 
speeds are actually attained. 

The question naturally arises as to whether such a 
boat, supported as it is on four small planes, is stable. 
This can be answered in the affirmative, for, since 
each step in the system of hydroplanes is only a 
few inches in height, if the boat sinks at one corner 
due to any of its occupants changing their position, 
for example, it can only sink a few inches before an- 
other plane is lowered into action, and this, with the 
increased surface it affords, will quickly counter- 
balance the added local weight. 

Comparing the usual surface hydroplane with the 
submerged type, it can readily be seen that although 
the supporting area of the former diminishes as the 



boat's speed increases, whereby only the rear third 
of the plane is made to carry the weight, nevertheless 
the front plane especially is subjected to terrific re- 
tarding blows when struck by a wave, and there is 
also trouble from interference of the planes. All this 
is obviated with submerged planes. It is also a well- 
known fact that the front third of a plane supports 
about one-half of the weight. The submerged hydro- 
plane can be made so small, thin, and light that the 
resistance to advance of such a plane through the 
water is probably less than that of the large, cumber- 
some plane used on the surface, while the lifting power 
is far superior. As can be seen from the photograph, 
the planes that support Mr. Hewitt's 1%-ton craft 
are surprisingly small, which makes it seem probable 
that submerged hydroplanes suitable for large boats 
would not be unwieldy nor unpractical, while the hull 
required could be built strong and light and would 
serve simply as a means of flotation when the craft was 
at rest. It would certainly seem as if a great stride 
had been made in marine navigation by the success- 
ful demonstration recently made with Cooper Hewitt's 
novel craft. 



The Use of Hydrolith for the Inflation of Balloons. 

BT I)B. G. F. JAUBERT. 

All the chemical processes for the production of 
hydrogen which are at all suitable for use in the field 
are rather complicated. This is true both' of the wet 
method, in which metallic iron or zinc is employed to 
displace and evolve hydrogen from dilute sulphuric or 
hydrochloric acid, and the dry method, in which cal- 
cium hydroxide (slaked lime) is decomposed by pul- 
verized zinc at a high temperature. In practice the 
wet process is always used for the inflation of hydro- 
gen balloons. 

The reaction between the metal and the acid is 
affected by a number of conditions of diverse nature, 
and as the composition of the metal filings employed 
is far from uniform, it is found that, while some 
specimens act quickly upon the dilute acid, others re- 
main almost passive, so that the disengagement of gas 
is extremely slow. 

These objections, in addition to the consideration 
of weight, which is of paramount importance in field 
operations, led me to seek a chemical compound which 
would evolve pure hydrogen on simple contact with 
water, as calcium carbide evolves acetylene and oxylith 
evolves oxygen. 

After long study of the question I turned to the 
hydrogen compounds of calcium, and in particular to 
calcium hydride, CaH 2 , to which I have given the 
name of hydrolith. In marked contrast to oxylith 
which yields only 150 liters of oxygen per kilogramme 
(2.4 cubic feet per pound) and calcium carbide, which 
produces from 280 to 300 liters of acetylene (4.6 to 
4.8 cubic feet per pound), hydrolith gives a copious 
flow of hydrogen, amounting, if the compound is chem- 
ically pure, to 1,143 liters per kilogramme (18.3 cubic 
feet per pound). 

The commercial hydrolith which we are now mak- 
ing and delivering to various governments for use in 
military ballooning, contains about 10 per cent of im- 
purities and furnishes about 1,000 liters or one cubic 
meter of hydrogen per kilogramme (16 cubic feet per 
pound). 

The large quantity of hydrogen produced by a small 
weight of transported material and the promptness 
with which the gas is disengaged make hydrolith pre- 
eminently suitable for the use of military ballooning, 
both for the initial inflation on the ground and for 
replacing lost gas without landing — a thing hitherto 
impossible. 

Three types of military balloon have been adopted 
by the French central aeronautic station at Chalais- 
Meudon: The colonial balloon of a capacity of 350 
cubic meters (12,350 cubic feet), the field balloon of 
500 cubic meters (17,650 cubic feet), and the siege 
balloon of 800 cubic meters (28,250 cubic feet). 

For the conveyance of compressed hydrogen for the 
inflation of colonial and field balloons (siege balloons 
being filled by stationary apparatus) the military au- 
thorities have adopted wagons, each of which carries 
180 cu. m. (6,356 cu. ft.) of hydrogen compressed to 135 
atmospheres in eight or ten steel tubes. The loaded 
wagon weighs 3% tons and is drawn by six horses. 
Three wagons and eighteen horses are therefore re- 
quired for the service of a field balloon. 

It may be doubted whether this heavy and cum- 
brous equipment would render the service expected of 
it on the battlefield. 

Gen. Langlois, in a recent excellent article on the 
German heavy artillery, asserts that even 2 tons is 
an excessive weight for a field vehicle, and cites ex- 
periences of the Austrian-Prussian and Franco-Prus- 
sian wars in support of his opinion. 

What, then, can be accomplished with wagons 
weighing 3% tons in the service of a field, balloon 
station, which is essentially a portable observatory 
and should possess the same maneuvering qualities of 
lightness and mobility that are now demanded of field 
artillery? 
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Safety is another advantage of the employment of 
hydrolith. The transportation of highly compressed 
gases requires special precautions, and is subjected to 
elaborate and rigid regulations by railway companies. 
In war these great tube wagons would be easy marks 
for the enemy, and if a tube charged to 135 atmos- 
pheres (210 in Italy) should be hit by a shot, it can- 
not be doubted that its explosion would involve that 
of all the other tubes in the vicinity. The balloon 
station would be annihilated, and a large area swept 
clean by the explosion of so tremendous a mine. 

No such accident is possible with hydrolith, which 
is as harmless as a mass of pebbles until its hydrogen 
has been liberated by the action of water. 

The manufacture of hydrolith comprises two opera- 
tions: the preparation of metallic calcium, and the 
combination of the metal with hydrogen. The metal 
is obtained by the electrolysis of fused calcium chlor- 
ide. About 300 kilowatts of electrical power (7,800 
amperes at 40 volts) produce 100 kilogrammes (220 
pounds) of metallic calcium in 24 hours. Commercial 
electrolytic calcium is furnished in cylindrical ingots 
of a few pounds' weight, which are slightly oxidized 
on the surface, are very hard and brittle, and give a 
clear metallic tone when struck. When polished the 
surface has a white silvery luster. The density of 
the metal is 1.85, its melting point 760 deg. C. (1,400 
deg. P.). It scratches lead, but does not scratch Ice- 
land spar. The hydrolith is prepared by exposing 
metallic calcium to a current of hydrogen in hori- 
zontal retorts heated to a high temperature. The 
calcium gradually aborbs the gas, and is soon con- 
verted into calcium hydride, or hydrolith. 

Chemically pure hydrolith forms a white crystalline 
mass, of the density 1.7, which has no known solvent. 
It dissociates when heated to 600 deg. C. (1,100 deg. 
F.). Commercial hydrolith occurs in irregular lumps 
of a slate gray color. Its impurities, which amount to 
about 10 per cent, consist chiefly of oxide and nitride 
of calcium. 

The reaction which takes place when hydrolith is 
mixed with water is indicated by the following equa- 
tion: 

CaH a + 2H 2 = Ca(OH) 2 + 2H, 
Hydrolith Water Slaked lime Hydrogen 
From this equation it may be calculated that 1 kilo- 
gramme of pure hydrolith evolves 1,143 liters of hy- 
drogen, measured at the ordinary atmospheric press- 
ure and temperature. The 10 per cent of impurities 
in commercial hydrolith reduces the yield of gas to 
about 1 cubic meter per kilogramme, as was stated 
above. — Translated for the Scientific American from 
La Revue Generate de Chimie Pure et Appliquee. 



Nicotineless Tobacco. 

Upon an American request, Consul-General Frank H. 
Mason, of Paris, has prepared the following report on 
the introduction of "nicotineless tobacco" in France: 

What is popularly known as "Caporal Doux," or the 
so-called "nicotineless tobacco'" in France, is simply 
ordinary caporal tobacco which has been treated by 
washing with water until the ordinary proportion of 
2% per cent of nicotine has been reduced to 1 per cent. 
In this form it is used for smoking in pipes and for 
the manufacture of cigarettes, which find a certain 
favor among smokers who prefer a light flavor or who, 
by reason of nervous or cardiac weakness, are wary of 
nicotine. 

Ordinary caporal is a mixture cf French, American, 
and oriental tobaccos, prepared by the "Regie," or gov- 
ernment establishment, which has a complete monopoly 
of the manufacture of tobacco, cigars, and cigarettes in 
France. It has a somewhat rank, but not unpleasant 
flavor, and is the cheapest, most popular form of to- 
bacco used in France for smoking purposes. 

About eight months ago the French government, 
finding that there was a growing demand for' a so- 
called "nicotineless tobacco," 

which had been made on a small 

scale by certain druggists, and 
which was also manufactured in 
Belgium, began the manufacture 

of a similar product by denico- 

tinizing caporal tobacco through 

the action of water, which, in 

reducing the proportion of nico- 
tine from 2% to 1 per cent also 

washes out other ingredients, so 

that the weight of the tobacco 

is reduced, according to the 

quality of the leaf, from 15 to 

30 per cent. It is this loss of 

weight rather than the actual 

expense of the process which 

constitutes the cost of denico- 

tinizing and explains the fact 

that ordinary caporal tobacco, 

which sells at $2.41 per kilo (2.2 

pounds), i» advanced in value 

when denicotinized to $3.08 per 

kilo. The process of washing 

is simple, and is facilitated 



by the use of automatic machinery, but it requires care- 
ful and constant supervision by a skilled and trust- 
worthy operator in order that a uniform product, con- 
taining the specified percentage of nicotine, may be 
obtained. "Caporal Doux" is retailed at the govern- 
ment tobacco shops in packages of 50 grammes for 
80 centimes, or 16 cents per package, equal to about 
$1.46 per pound avoirdupois. 




Diagram Showing the Wiring of the Locomotives. 

Cigarette's of the same tobacco are sold in packages 
of ten each for 35 centimes, or 7 cents per packet, 
whereas ordinary caporal cigarettes of the same num- 
ber and size retail for 30 centimes, or 6 cents per 
packet. 

It is too soon to form any conclusion as to the ex- 
tent to which denicotinized tobacco and cigarettes may 
be used in this country. It is now on sale in Paris, 
and in eighty other municipalities throughout France. 
During the four months from January 1 to April 30 
there were sold by the Regie to dealers in Paris 26,000 
kilos of denicotinized tobacco, and 5,000 kilos, or 50,- 
000,000 cigarettes, made from the same material. To 
smokers accustomed to full-flavored tobacco the smoke 
of Caporal Doux is somewhat insipid. Its one advan- 
tage is that 25 cigarettes made of it contain only the 




The Collector Shoes for Taking Current from the Third 

Rail. When Not in Use the Shoe is Drawn Up 

Clear of the Rail by the Compressed-Air 

Cylinder Shown Above the Shoes. 

same amount of niotine as 10 of ordinary caporal, 
and its narcotic action upon the heart and nervous 
system is proportionately reduced. 



"Touching Up" Faulty Places in Electroplated 
Coatings. 

It often happens that articles which have been elec- 
troplated show spots that are badly or not at all 
coated. This is caused by imperfect cleaning, by the 
adherence of particles of dirt, contact of two articles 



in the bath, or by the wires which are used to hang 
the articles. No matter what the cause, the result is 
the same — an imperfect coating. To replace the entire 
article in the bath and let it stay there the requisite 
time for plating as at first would be a great loss of 
time, and would also be expensive. As sometimes it is 
only necessary to give the faulty spots a light coat, it 
is well to have a process by which they may be 
"touched up" without an entire repetition of the ordi- 
nary process. Sometimes these faulty places are not 
discovered before polishing the articles; in this case 
they would have to be cleaned again most care- 
fully, before being put into the bath. Sometimes it 
has been found necessary to remove the entire coat- 
ing, before starting over again. 

A process which will enable the defective places to 
be covered is as follows: 

First there is provided a sponge dipped in the bath 
liquor. The article on which there are faulty places 
in the plating is connected by a suitable conductor 
with the dynamo in the same manner as though it 
were lying in the bath. Around the sponge there is 
wound, as anode, a thin strip of the metal which is 
to be deposited. The entire arrangement then repre- 
sents the conditions of the ordinary bath; and the 
current being turned on, the local plating can take 
place by the mere application of the sponge to the 
faulty places. 

The German journal which describes this process 
(Deutsche Metall Industrie Zeitung) states that the 
process is admirably adapted to plating with silver, 
gold, copper, and brass; but that with nickel the re- 
sults are far from being satisfactory. 

The necessary apparatus consists of a pipe of glass 
or other material which does not conduct electricity, 
and on one end of which is placed the sponge; at the 
other end there is a rubber bulb containing some or 
the bath liquor. Through the bulb and the tube 
passes a rod which at the outer end of the tube ends 
in a clamp, so that the sponge and anode may be 
readily attached. On the other end of the rod, inside 
the glass tube, is fastened the anode rod, reaching 
into the sponge. The best material for this rod is 
platinum, so as not to be attacked by the bath liquor. 

The operator's hands do not come into contact with 
the solution. Pressing the bulb causes a supply of 
bath liquor to penetrate the sponge, replacing what is 
used up in the plating process. 




Cos Cob Bridge, Showing the Tall Towers for Carrying the 11,000-Volt Transmission Lines 

Over the Rolling Lift Bridge. 
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THE INAUGURATION OF THE NEW HAVEN RAILROAD 
ELECTRIC SERVICE. 
Because of the fact that the inauguration of electric 
service on the New Haven system marks the first appli- 
cation of an alternating current system to the opera- 
tion of a trunk line railroad in this country, the event 
will necessarily command widespread attention. It is 
true that the alternating current has been so used for 
several years in Europe, notably on the yaltellina line 
in Italy. In this country, also, single-phase current 
has been in successful operation on certain interurban 
lines. The New Haven Railroad equipment, however, 
is the first instance of the application of single-phase 
traction to an important trunk railroad; and the fact 
that! throughout the whole of the 22-mile electric zone, 
the road is equipped with four tracks, and carries an 
unusually heavy suburban and express service, gives 
this service an importance equal to that which attaches 
to the third-rail equipment of the New York Central 
lines, which has now been in successful operation for 
over six months. The electric zone of the New Haven 
system extends from Stamford to Woodlawn, a dis- 
tance of 22 miles. From this point to the Grand Cen- 
tral terminal station in New York, the trains run over 
the tracks of the New York Central Railroad. 

THE COS COB POWER STATION. 

The electric zone, throughout its entire length, is 
served from a power station lo- 
cated on the water front at Cos 
Cob, some three and a half miles 
from Stamford, Conn. The site 
selected is a picturesque point 
of land, which was formerly the 
summer home of the celebrated 
tragedian Edwin Booth. The 
architectural treatment of the 
building is simple and dignified, 
and harmonizes well with the 
natural features of the site. Un- 
like many of the later power 
stations, the structure rises only 
one story above ground level; 
although there is a deep exca- 
vation, below the engine and 
boiler rooms for the accommoda- 
tion of the coal bunkers and 
various auxiliary machinery. 
The boiler house occupies the 
westerly portion of the build- 
ing, while the easterly bay is 
given up entirely to the turbines 
and generators. The whole build- 
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ing is abundantly lighted, and all the windows, from 
top to bottom, are provided with swinging sashes, with 
a view to providing ample ventilation. The boiler 
house is equipped with sixteen Babcock & Wilcox boil- 
ers of 520 horse-power each. The coal is delivered at a 
wharf situated at a distance of about 400 feet from the 
power station. Here it is lifted from the barges and 
delivered to the top of a receiving tower, where, after 
being crushed, it is delivered to the cars of an inclined 
cable system, which runs from the tower to the roof 
of the boiler house. It is then delivered into a hopper, 
and taken away by a flight conveyer, either direct to 
the boilers or to the bunkers in the basement of the 
building. From the bunkers it is taken by a bucket 
conveyer and returned to the flight conveyer for trans- 
port to the boilers, where it is delivered direct to the 
Roney mechanical stokers in the furnaces. 

The engine room contains four 3,750-kilowatt turbo- 
generators of the Westinghouse-Parsons type. The 
turbines receive the steam at 200 pounds pressure and 
100 degrees of superheat. They run at 1,500 revolu- 
tions per minute, and deliver single-phase current to 
the trolley system under a tension of 11,000 volts. The 
engine room equipment also includes two 13-inch West- 
inghouse compound steam exciters and one motor gen- 
erator set exciter. The turbo-generators are among 
the latest built by the Westinghouse Company, and 
they are splendid specimens of the engine builder's 
art. In spite of the fact that the rotating parts of each 
set weigh 56 tons, and that the speed of revolution is 
1,500 per minute, there is practically no vibration. 

THE OVERHEAD TROLLEY SYSTEM. 

The construction of the overhead trolley line is un- 
questionably the most novel feature of the New Haven 
Railroad equipment, at least from a constructive point 
of view. It was realized, when designing the system, 
that in view of the high speed of many of the trains, 
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At about every 300 feet, the tracks are spanned by 
heavy latticed bridges erected upon massive concrete 
foundations. The bridges consist of two end posts 
and a deep latticed truss spanning the entire width 
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the trusses to 6 inches at the center of each span. 
The triangles are formed of %-inch galvanized pipe, 
and they serve to hold the copper wire firmly in align- 
ment and level. At intervals of two miles the place 




Interior View of Power Station ; Showing Three of the Four Turbo-Generators. 



of the tracks. The wires of the transmission line and 
signal service are strung upon the posts, and the four 
catenary trolleys are hung from the trusses. Each 
catenary consists of two half-innh steel "messenger" 




The Ferro-Concrete Condenser Water Tank. 



which frequently reaches from 70 to 75 miles an hour, 
it would be necessary to provide a trolley wire which 
would remain in true line and level, as distinguished 
from the loose and swaying wires of the ordinary 
trolley-car service. The system is built as follows: 



cables, which are cradled in the same way as the 
cables of a suspension bridge, and from these, and 
midway between them, is suspended a %-inch copper 
trolley wire, the attachment being made by a series 
of triangles, which decrease from 6 feet on a side at 



of the ordinary bridge is taken by a special tension 
bridge of much heavier construction — sufficiently heavy 
to enable it to take up the slack of the wires when 
adjustment of that kind is necessary. Upon these 
bridges, also, is carried a set of section brake switches 
for cutting out the two-mile section of the road which 
they serve. One of our illustrations shows a bridge 
of this kind, as viewed from the entrance to the Cos 
Cob railroad bridge. To the left is shown a tall tower, 
from which the feeder lines are carried across the 
tracks to the power station. Another view, taken 
from the floor of the section brake switch bridge, gives 
an excellent view of the switches, which are here 
shown in the open position. When the switches are 
closed, the hinged cover serves to protect the whole 
mechanism from the weather. 

From the foregoing description and the illustrations, 
it will readily be understood that the overhead trolley 
line construction is of a very costly character, and as 
a matter of fact, the average expenditure for this work 
has worked out at about fifty thousand dollars per 
mile. 

THE ELECTRIC LOCOMOTIVES. 

One of the chief economical advantages of the use 
of the alternating-current system is that it is not 
necessary to build, at stated intervals along the rail- 
road, the costly sub-stations which form a necessary 
part of a direct-current installation. Instead, the step- 
ping down of the current is done by transformers car- 
ried upon the locomotives. The provision of these 
transformers, of which there are two for each loco- 
motive, adds greatly to the weight, which, in the case 
of the New Haven, reaches the high figure of 95 tons, 
although the rated power is only 1,000 horse-power. 
This is about the same weight as that of the New 
York Central direct-current locomotives, which hSve 
a normal rating of 2,200 horse-power. An interesting 
feature in these machines is that they have been ar- 
ranged to take either single-phase current from the 
overhead line, or direct current from the third rail; 




A Bridge Carrying the Section Break Switches for Cutting Out a 
Two-Mile Section of the Line. 



Set of Section Break Switches Shown in the Open 
Position. 
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and with a view tT making our readers familiar with 
the internal construction, we present two sectional 
views with numbered references, covering the whole 
of the internal construction. 

The locomotives are carried upon two four-wheeled 
trucks, and are provided with four 250-horse-power mo- 
tors, one to each axle. The motors are of the compen- 
sating gearless type. They are suspended from frames, 
which fit over the trucks and rest upon the journal 
boxes, the motors being supported on four bolts pro- 



which serve to transmit the power from the motor 
to the wheels without jar. Similar springs are dis- 
posed between the ends of the pins and the bottom of 
the pockets. This construction provides for a certain 
amount of vertical and lateral movement, while the 
motor is centered axially by the compression of_ the 
springs between the end walls of the pockets and the 
flanges of the quill. In order to prevent the motors 
from pressing against the wheels under the action of 
centrifugal force on curves, they are arranged to 



keep the motor free from dust. Each locomotive has 
been designed of sufficient power to handle an ordi- 
nary local train of from six to eight cars at the 
service speed. For hauling the through express 
trains, two locomotives will be coupled up in tandem. 
It is estimated that in local service, a 200-ton train 
can be operated at an average speed of 26 miles per 
hour with stops about two miles apart, the maximum 
obtainable speed between stations being about 45 miles 
an hour. 




1 Headlight 

2 Train Line Receptacles, 

Type 444D-E & F. 

3 Support for Mounting Meters. 

4 Speed Indicator Meter. 

5 D.C. Ammeter. 

6 A.C. Ammeter. 

7 Temperature Indicator Meter. 

8 Equalizing Reservoir. 

9 No. 1 Master Controller. 

10 No. 1 Automatic "l-8ke Valve. 

11 No. 1 Indeue-dent "Irake Valve 

12 Duplex Gage — Sialn Res. & 

TraiL L. 

13 Whistle handle. 

14 Single Pointe. Air Gage. 

15 3-way Snap Switch In light 

circuit. 

16 t 1 Junction Box Type 427 

17 Motorman's Seat. 

18 tl ^C. Pantograph Trolley. 

19 t2 0il Circuit Breaker. 

20 Overload Trip. 

21 Oil Tank on Circuit Breaker. 

22 Insulators for Pantograph 

Trolley. 

23 Support for Pantograph Trolley 

24 High Tension Cable from AC. 

Trolleys. 

25 Pantograph Trolley Shoe. 

26 Pantograph Trol. Lock Cyl. 

27 Steam Heating Boiler. 

28 Gage — Air Press, on Burner. 

29 Water Gage. 

30 Drain Cup. 

31 Try Cocks. 

32 Tire Door. 



33 Burner. 

34 Gold Car Co. Regulating Valve 

35 Mason Regulating Valve. 

36 Steam Line from Boiler. 

37 Air Inlet to Fire Box. 

38 Water Feed Regulator. 

39 Hand Brake Wheel. 

40 Steam Gage. 

41 Safety Valve. 

42 Stock for Boiler. 

43 HT Conduit from Oil Sw.to 

Transf. 

44 Switch Group No. 1 Type 259 

45 Switch Group No. 2 Type 251E 

46 Switch Group No. 3 Type 257A 

47 Switch Group No. 4 Type 259 

48 Switch Group No. 5 Type 251E 

49 Switch Group No. 6 Type 257B 

50 Motor Gen. Set for Battery 

Charging. 

51 Base for Motor Generator Set. . 

52 Storage Battery. 

53 t 2 Set of Resistance Grids. 

54 AC Integrating Wattmeter. 

55 Base for DC Collector. 

56 DC Collector. 

57 t 2 AC Pantograph Trolley. 

58 Preventive Coil 100 V. 250 amp. 

59 Preventive Coil 50 V. 500 amp. 

60 i 2 Transformer. 

61 Main DC Switch. 

62 t 2 Blower Motor Fan Casing. 

63 t 2 Blower Motor. 

64 Field Shunting Resist. X 2. 

65 Hand Air Pump for Raising 

AC Trolley. 

66 t 2 Air Compressor. 



67 t Air Compressor Motor. 

68 Relay Magnet Valves 

Type 386D. 

69 t 2 Fuse Box. 

70 Canopy Switch for % 2 

Blower Motor. 

71 Canopy Switch for t 2 

Compressor Motor. 

72 ±2 Motor Control Cutout. 

73 t 2 AC DO Change Over Switch. 

74 Relay Box. 

75 Snap Switch for Cab Lights. 

76 Snap Switch for Head Lights. 

77 SPDT Switch for Light Cir. 

78 Control Reservoir. 

79 Cover for Resistance Grid. 

80 Oil Tank. 

81 Slide Valve Reducing Valve. 

82 No. 2 Junction Box Type 427. 

83 Signal Valve. 

84 Sand Box. 

85 Electro Pneumatic Sander. 

86 Coupler. 

87 Hose Couplings. 

88 Pilot. 

89 Main Air Reservoir. 

90 Hook for Safety Chains. 

90A Cable connecting AC Trolleys. 
90B No. 2 Master Controller. 
90O No. 2 Auto. Brake Valve. 

91 Third-rail Shoe Beams. 

92 Third-rail Shoe Bracket. 

93 Journal Box. 

94 Truck Frame. 

95 Driving Mechanism for Speed 

Indie. 

96 Motor Suspension Springs. 



97 Spring Hanger. 

98 Elliptical Springs. 

99 Wheel Pocket Cover. 

100 Main Driving Wheel. 

101 Third-rail Shoe Cylinder. 

102 Third-rail Shoe Fuse Box. 

103 Main Casting for Third-rail 

Shoe. 7 

104 Third-rail Shoe. 

105 Bell. 

106 AC DC Change Over Sw, 

Heater Circ. 

107 Fuse Box Heater Circuit. 

108 Gov. Valve for Emergency 

Contl. Resr. 

109 Three-way Cock. 

110 Emergency Control Reserv. 

111 Slide Valve Reduc. Valve. 

112 Balancing Transt. (back of 

ST DTSw.) 

113 Combined Strainer and Drain 

Cup. 

114 SP DT Switch J 1 Heater 

Circuit. 

115 SP ST Switch. 

116 1 1 Set Resistance Girds. 

117 xl Transformer. 

118 Whistle. 

119 Governor. 

120 Distributing Valve. 

121 1 1 Blower Motor Fan Casing 

122 I 1 Blower Motor. 

123 X 1 Air Compressor. 

124 i 1 Air Compressor Motor. 

125 i 1 Field Shunting Resist. 

126 J 1 Fuse Box. 

127 Canopy Switch for X 1 



Blower Motor. 

128 Canopy Switch for J 1 

Compressor Motor. 

129 ± Motor Control Cutout. 

130 J 1 AC DC Change Over 

Switch. 

131 Water Tank. 

132 Air Connection to Motors. 

133 Motor Leads for t 1 and 

X 2 Motors. 

134 Axle of Main Driv. Wheels. 

135 Upper Torque Rod. 

136 Center Pin. 

137 Lo.wer Torque Rod (long). 

138 Trap Doors over Motors. 

139 Heater Circuit Leads. 

140 Air Brake Piping. 

141 Armature X 130 Motor. 

142 Field Frame X 130 Motor. 

143 X 1 Oil Circuit Breaker. 

144 Bus Line Socket Heater 

Circuit J 2 Sw. 

145 Bus Line Socket Heater 

Circuit $ 1 Sw. 

146 Quill. 

147 Tool Box. 

148 Bumper Block. 

149 Motor Suspension Cradle. 

150 Spring Hanger. 

151 Equalizer Spring. 

152 Brake Shoe. 

153 Steam Lin*. 

154 Equalizer Bar. 

155 Series Transf. for AC Amm 

} 3 & X 4 Motors. 

156 Preventive Coil 100 V. 

250 amp. (back of t 59). 



157 Permanent DC Fid Sw. Grid 

(back of t 58). 

158 Ser. Transf. for AC Amm. 

t 1 & t 2 Motors. 

159 Aimature Spider. 

160 Air Inlet to Transformer. 

161 Air Inlet to Resist. Grids. 

162 Third-rail Shoe Leads. 

163 Gage Control Line Pressure. 

164 Support for Motorman's Seat. 

165 DC Wattmeter. 

166 Blind Lights. 

167 DP DT Switch for Battery. 

168 DP DT Switch for Battery. 

169 SP ST Switch for Motor 

Gen. Set. 

170 Snap Switch for Motor 

Gen. 

171 Insulators Supporting AC 

Trolley Cable. 

172 Shunt for DC Ammeter 

Motors 1 & 2. 

173 Lower Torque Rod (short). 

174 Motor Suspension Hanger, 

175 Steam Hose Coupling. 

176 Brake Cylinder. 

177 Foot Push Button Switches. 

178 Air Conduit. 

179 Shunt for DC Ammeter 

Motors 3 & 4. 

180 Motor LeadB for J 3 & t 4 

Motors. 

181 SP DT Snitch J 2 Heater 

Circuit. 

182 No. 2 Independent Brake 

Valve. 

183 Third-rail Shoe Unlock Cyl. 



Longitudinal Sections, Showing the Internal Construction of the New Haven Electric Locomotives. 
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vided at their lower ends with coiled springs. The 
armature is not directly connected to the axle of the 
truck, but is mounted on a quill which surrounds the 
axle, which it clears by % of an inch. Upon this 
quill are mounted the bearings of the wheels. The 
quill is formed with a wide flange at -each end, and 
projecting from the face of each flange is a series of 
stout pins, which engage a series of pockets formed 
in the hub of the adjoining wheel. A series of coiled 
springs Is interposed between the pins and pockets, 



bring up against rails mounted on the truck frames. 
With the exception of the driving wheel axles and 
journal boxes, the entire locomotive is spring-sup- 
ported. Particular attention has been paid to the 
ventilation of the motors. To this end, the channel 
beams, which form part of the framework of the car, 
are made to serve as conduits, through which air is 
driven, by means of a fan in the cab, to the motors and 
transformers. The air current, in addition to carrying 
off the heat generated by resistances, also serves to 



The service was opened on .Wednesday, the 24th of 
July, by the operation of all the local trains, twelve 
in number, running between New Rochelle and New 
York. In two weeks' time service will be extended to 
include the Port Chester locals, of which there will be 
twenty-three. Soon after that, the Stamford local 
service will be added ; and, finally, the express service 
will make the change from steam to electric locomo- 
tives at Stamford; after which no more steam loco- 
motives will enter the Grand Central Station. 
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AN IMPROVES ELECTRIC WELDER. 

Bl A. FREDERICK COLLINS. 

Welding is one of the most important and at the 
same time one of the most difficult operations in the 
manufacture and use of metals. 

Until the recent introduction of welding by elec 
tricity, little progress was ma.de in the art during the 
past thousand years, yet reliable welds were more 
and more needed as the manufacture of metals and 
alloys improved and higher working stresses were 
demanded. 

Welding is the operation of uniting two or more 
pieces of metal by heating the surfaces required to 
be joined, and forcing them together either by ham- 
mering or other pressure while the metal surfaces 
are in the plastic state. A perfect weld might be 
defined as one in which the metal at and near the 
weld remains equal in strength and ductility to those 
parts of the metal which have not been heated. 

In the ordinary process of welding two pieces of 
iron, the smith heats the ends in a fire until, so far 
as he is able to judge, the temperature has become 
somewhat higher than the correct welding point. The 
ends are then placed together, treated with a flux — 
such as borax — which melts and quickly covers the 
heated surface, thus preventing the further access of 
air, and, at the same time, reduces the oxide scale 
already formed to a liquid state; the smith then 
hammers the two ends together, his aim being to 
force out from the surfaces in contact all the burnt 
iron and all the flux, and also to produce a smooth 
round surface. The strength of the weld depends 
almost entirely upon the skill which has been exer- 
cised in bringing the metal to just the right tempera- 
ture, and in hammering out all the burnt metal and 
flux. 

The welding of brass, copper, and some other metals 
is impracticable by the old hand method, since copper 
would need to be raised to a very high temperature, 
as. compared with iron, and it is then highly oxidiza- 
ble, and liable to form a scale difficult to treat by 
any flux; it also passes quickly from the solid to the 
molten state, and is brittle near the welding tempera- 
ture; while with brass it is difficult to avoid volatil- 
ization of the zinc before the copper constituent has 
been raised to the necessary temperature, and further, 
this alloy also becomes very brittle near the welding 
temperature. Heretofore- such metals 
and alloys have been united by brazing 
or soldering — operations which require 
considerable skill, and are expensive in 
the matter of solder, fluxes, heating ap- 
pliances, and labor charges. 

These metals and alloys can, however, 
readily be welded electrically, and, under 
certain conditions, a good weld can be 
made between two entirely different met- 
als and alloys without difficulty. Welding 
by electricity is, in fact, capable of pro- 
ducing such astonishing results that it 
has revolutionized many manufacturing 
operations, doing away with highly skilled 
labor, increasing enormously the rate of 
production, while the final result is that 
more reliable work can be turned out at 
a fraction of the previous cost. The sys- 
tem adopted and the machines employed 
must, however, be suitable for the par- 
ticular class of work to be done. 

The Prescott welder shown in the illus- 
trations is especially designed for welding 
wire and rods of comparatively small cross 
section, that is, it will weld wire of the 
smallest sizes up to rods of the following 
maximum sizes: iron and steel, % inch in 
diameter; brass, 9/16 inch in diameter; 
and copper, % inch in diameter. Bars and 
strips of metal of any shape or section can 
also be welded, provided the sectional area 
does not materially exceed that of the 
equivalent areas for rods as given below. 
Not only can copper, brass, and other 
metals and alloys which are unweldable 
by any other process be welded, but in the 
case of iron and steel an unskilled man 
or youth after a little practice, can pro- 
duce welds far superior to those turned out 
by a highly skilled smith. Thoroughly 
sound welds can be made in copper with 
the utmost ease, and it is an important 
fact that brass can be readily and simply 
welded. Still more important is the fact that brass 
can be welded without destroying the structure given 
to it by drawing or rolling, and the welds will stand 
all the rolling and drawing processes necessary to 
work the material down to the smaller sizes, as will be 
explained. 

The system adopted in the construction of the weld- 
ers is shown by the diagram, Fig. 1. A is an alter- 
nating-current dynamo, which can be connected by 
means of switches H and D to the primary coil P of 
the transformer. The secondary coil of this trans- 



former consists of a massive single convolution £ B, 
terminating externally in two large clamps C C, which, 
grip the two rods or other pieces required to be welded 
together. 

When the switches are closed the generator supplies 
a current of moderate strength at a pressure of, say, 
100 volts to the primary coil P of the transformer. 
This current is transformed by electro-magnetic induc- 
tion into a current of very low voltage but very great 
amperage, in the secondary coil S, and the heavy cur- 
rent so produced flows across the junction of the twi 
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THE CONSTRUCTION OF THE WELDER. 

pieces to be welded B B, their ends being kept in 
contact under moderate pressure. 

The electrical resistance in the secondary circuit 
being practically located at the two end surfaces, thus 
kept in contact, all the heat is developed at those sur- 
faces, i. e. just where the weld is made, and the re- 



successful welding vary with different materials. With 
iron or steel it is necessary to keep the temperature 
below the melting point, to avoid . injury to the me- 
chanical properties of the metal, and consequently con- 
siderable pressure is required to make the weld. In 
the case of copper and brass, the pressure must be 
lighter; the metal is allowed to actually fuse at the 
junction, and the pressure should be only just sufficient 
to force out the burnt metal, the current being cut off 
at the moment the ends of the rods are forced together 
at the proper welding temperature. It is this forcing 
away of the burnt metal which enables such good 
results to be obtained with drawn brass rods. 

The full equipment for electrical welding consists 
of a generator, switchboard, cable, transformer, clamps, 
operating lever, and automatic switch. Where suitable 
electric power is not at hand, a special self-exciting 
alternating-current generator is furnished. The switch- 
board is of the usual type, and a heavy cable is sup- 
plied to connect the generator, switchboard, and 
welder. In the transformer the main casting of the 
welder forms the, core of the secondary coil, making 
the machine mechanically sound and electrically effi- 
cient. 

The clamps for holding the work are massive in 
construction, in order to prevent temperature rises in 
the machine itself. For very large work a water-cool- 
ing arrangement is provided. The operating lever is 
so designed that the position of the movable clamp can 
be varied and the pressure adjusted on the ends of the 
pieces req»ired to be welded. There is an automatic 
switch, which enables the current to be utilized at the 
instant it is required, and which automatically breaks 
the circuit when the critical temperature is reached. 



AN IMPROVED ELECTRIC WELDER. 

suiting increase in temperature by further augment- 
ing the resistance at this point adds to the desired 
effect. A device is provided for regulating the press- 
ure between the ends of the rods, since this pressure 
must be adjusted to the size of the rods and the 
plasticity of the metal at welding temperature. After 
a few seconds the metal begins to flow and the rods 
become perfectly united, the metal bulging out slightly 
around the joint, and at this stage the current is cut 
off by the switch D. The joint is now trimmed down 
by filing or by an emery wheel. The conditions for 




The Charcot Antarctic Expedition. 

At the time of the first French expedition, organ- 
ized and conducted by the eminent explorer, Dr. Char- 
cot, the circumstances were such that the preparations 
had to be made within a short time, and the resources 
which were placed at the explorer's disposition were 
quite small and insufficient. Nevertheless, the scien- 
tific results of this expedition were considerable. En- 
couraged by this .first success, and stimulated by the 
conviction held by scientists of all countriesi that there 
is an immense amount of work to be done in the 
regions of the Antarctic which are so little known, Dr. 
Charcot, not long after his return to Paris, 
decided to organize a new expedition. The 
Academie des Sciences then charged a com- 
mission composed of MM. Mascart, Per- 
rier, and Bouquet de la Grye, to draw up a 
report upon the results of the first expe- 
dition and upon the utility of a new one. 
Following the reading of this report, the 
Academie decided that it would be of great 
scientific value, and placed the project 
under the patronage of a commission com- 
posed of leading scientists, with instruc- 
tions to lay out the scientific part of thr 
programme for the new expedition. The 
work will bear upon the questions of 
geography, physics of the globe, including 
gravitation, magnetism, meteorology, at- 
mospheric electricity, tides, etc., also 
astronomical work, zoology, palaeontology, 
geology, bacteriology, and other branches. 
Data from the Antarctic regions are now 
wanting so as to be able to co-ordinate the 
observations upon physics of the globe and 
especially atmospheric electricity and me- 
teorology taken at different points. It is 
hoped that this want will be supplied by 
expeditions such as the present one, and 
that by elucidating the problem of the ex- 
istence of a permanent cyclonic or anti- 
cyclonic regime over the immense ice sur- 
face of the polar cap, we may be able to 
predict great atmospheric disturbances, to 
avoid or lessen cosmic disasters and to 
protect agriculture and navigation. On 
the same order of ideas, the knowledge of 
the densities of sea water, of ocean cur- 
rents, habitat and migrations of fauna, will 
facilitate the fishing industries and whale 
hunting in these regions. The estimated 
cost of the expedition is $150,000. Private 
subscriptions will no doubt furnish one- 
fifth of this amount, and there will remain 
for the government the sum of $120,000. 
Half this credit will be needed during the 
present year for the preparatory work of the expedi- 
tion, especially for building a special vessel which 
will be required. Upon the assent of the Minister of 
Public Instruction and the Minister of Finance, the 
government has just allotted a credit of $60,000 for 
the preliminary work. 
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The navigable dimensions of the Suez Canal are 
now practically double what they were twenty years 
ago, the superficies of the vertical profile having been 
considerably increased. 
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THE NEW VICKEBJJ-MAXIM AUTOMATIC RIELE-CALIBER 
GUN. 

BT THK ENULIBD CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

The attention of European naval and military au- 
thorities has recently been centered in the new auto- 
matic rifle-caliber gun that has been designed by 
Messrs. Vickers, Sons & Maxim, Limited, and by whose 
courtesy we are enabled to describe and illustrate the 
many important improvements that have been em- 
bodied in this arm. It will be seen that fundamen- 
tally the principle and design are the same as the 
famous light Maxim gun, the main 
difference being that a reduction 
of 33 per cent in the weight of the 
weapon has been effected by the 
extensive utilization of high-class 
steel and aluminium, as a substi- 
tute for the gun metal hitherto em- 
ployed. Moreover, a great improve- 
ment in the firing accuracy has 
been insured by means of a new- 
pattern muzzle attachment, the 
purpose of which practically elim- 
inates the accumulation of fouling, 
and enables the gun to be fired con- 
tinuously without losing any time 
in cleaning out the barrel, as is 
essential in the original weapon. 

The water jacket is made of thin 
corrugated steel tubing, whereby 
great girder strength combined 
with lightness is procured, in addi- 
tion to the provision of a larger 
cooling area. The trunnion block 
is made of steel, and has the ad- 
vantage of being much lighter in 
weight; while the same fact ap- 
plies to the end cap. The feed and 
handle block are made of high-class aluminium alloy 
with the working parts of steel as in the original gun. 
The trigger bar is made of steel, and is of a much im- 
proved pattern, making it impossible for any debris to 
remain in front of the hand sear, so that it is abso- 
lutely impossible for the gun to be fired accidentally 
without actually pressing the trigger lever. 

The gun is entirely automatic in its action, and is 
fed automatically with cartridges from a belt, and the 
firing being controlled at will by means of pressure 
applied to the trigger lever at the rear. The weapon 
consists "of WO essential features— the Tecoiling and 
the non-recoiling parts. The automatic operation is 
insured by two forces— the explosion of the charge, 
which forces the recoiling portion backward, and a 
strong spring known as the fuzee spring, which carries 
it forward. 

The recoiling portion includes the barrel and the 
firing mechanism, which move to and fro upon guides 
attached to the frame, the requisite motion being im- 
parted by the recoil, the energy of which is stored up 
and regulated by means of the fuzee spring. The 
functions of the mechanism or lock are to receive the 
live cartridge from the belt, intro- 
duce it into the chamber of the 
gun, fire it, and then eject the 
empty shell. 

The side levers are so construct- 
ed that when the lock is assem- 
bled, they cover the axis pins for 
the tumbler and hand sear, so that 
they cannot be shaken out. The 
advantage of this arrangement is 
that the necessity for securing the 
pins with wire is overcome. The 
side levers are not pivoted on studs 
to the sides of the frame, but are 
secured on an axis pin which passes 
through the frame and the longi- 
tudinal slot in the firing pin. There 
is a bayonet joint for attaching the 
side levers to the connecting rod, 
while an adjusting nut is placed on 
this connecting rod, so that the 
distance between the face of the 
extractor and the barrel may be 
adjusted. 

The extractor levers, by means 
of a connecting pin, form one sin- 
gle piece, and are supported by 
bearings at the bottom on the lock 
frame. These levers support the 
extractor during the whole period 
of action, and at the same time limit its downward 
motion. The main spring is simply held in position 
by a recess formed in the lock frame without the aid 
of a pin. The extractor itself is only slightly different 
from that in the original gun, the lower lugs of the 
lever having been removed and the tail spring dove- 
tailed in. 

The recoiling parts are mounted inside the non- 
recoiling section, and are comprised of the barrel, the 
two recoil plates which carry the lock, and the crank. 
In order to protect the barrel, which is made of high 



tensile steel, from ruBt, it is coated with copper. The 
breech end is formed in the shape of a block having a 
stud on either side, called the barrel trunnion, and by 
means of which the barrel is attached to the recoil 
plates. 

The crank is fitted on the right with a handle, the 
lower surface of which bears on the roller and is of 
special curved form. It is fitted with a fuzee, to 
which are attached two links which connect it to the 
fuzee spring, the remainder of the crank being within 
the breech casing. The action of the recoil causes 




NEW VICKEBS-MAXIM AUTOMATIC BIFLE-CALIBEB GUN. 

the fuzee spring to extend and wind the links, which 
are attached to it, about the fuzee, so that when the 
crank handle is immediately forward, the fuzee spring 
is not only extended about one inch by the recoil of 
the barrel, but is further extended by the winding of 
the links on the fuzee. Immediately the recoil action 
is expended, the fuzee spring pulls the recoiling por- 
tion back into the firing position. This movement 
unwinds the links from the fuzee, so that the crank 
handle flies back and strikes the check lever, which 
is so constructed that, when the crank handle reaches 
the stop, it is prevented from rebounding. 

The non-recoiling portion comprises the frame and 
outer casing, including the water jacket which sur- 
rounds the barrel. The jacket is made of steel, and 
holds about seven pints of water for cooling the barrel 
during firing, being fitted with a valve to permit the 
steam thus generated to escape. The ejector tube is 
placed under the water jacket, and being fitted with a 
spring, prevents the shells from falling back into the 
gun during firing. When the jacket is filled with 
water, about 2,000 rounds may be fired at short inter- 
vals without replenishing the water supply. At the 




THE " SKY CYCLE " BUILT AND NAVIGATED BY A FIFTEEN-YEAR-OLD BOY. 



maximum firing capacity, the water commences to 
boil after about 700 rounds have been discharged. 

The gun is supplied with cartridges from a belt 
placed in an ammunition box on the right-hand side 
of the gun. The loaded belt is introduced into the 
gun by means of the feed-block, and as it passes 
through the cartridges are withdrawn by the action 
of the mechanism. On the top of the feed-block is a 
slide, which is made to move laterally by means of 
the cranked lever. Two pawls are fitted to this slide, 
held up by a spring. At each forward movement of 



the barrel these pawls push the belt one step to the 
left, placing a cartridge in position ready to be gripped 
by the extractor. On the under side of the feed-block 
are two retaining pawls actuated by a spring, which 
prevent the belt from slipping back; however, these 
pawls can be released by hand if it is necessary to 
withdraw the belt. 

The muzzle attachment, which constitutes a promi- 
nent feature of this weapon, rendering greater accu- 
racy in firing, consists of a disk clamped to the muzzle 
of the barrel, and a perforated sleeve which is con- 
nected to the barrel gland by a 
kind of bayonet joint, comprising 
a series of segmental lugs, which 
enables the sleeve to be rapidly 
and easily removed. The front part 
of the sleeve is concave, and the 
disk is cup-shaped, coming almost 
up to the front part of the sleeve 
when the barrel is fully home. In 
firing, the gases escaping from the 
nuzzle are deflected by the cup- 
shaped disk, forcing the barrel to 
the rear after each discharge, and 
eliminating to a great extent much 
of the fouling accumulation. 

The action of the gun is as fol- 
lows: The gun is loaded, i. e. one 
cartridge is in the barrel, and an- 
other is in the belt in the feed- 
block immediately over the cart- 
ridge chamber. By pressing the 
trigger lever, the cartridge in the 
barrel is fired, and through the ex- 
plosion the recoiling portion moves 
backward, the crank is rotated suf- 
ficiently to extract the empty case 
from the barrel, and a fresh cart- 
ridge from the belt fed into the feed-block. During 
the backward movement of the mechanism, the ex- 
tractor drops down, bringing the cartridge in line with 
the chamber and the empty shell in line with the 
ejecting tube. The rotation of the crank' unlocks the 
breech, draws the mechanism away from the barrel, 
and cocks the main spring. The mechanism returns, 
pushing a fresh cartridge into the barrel and the 
empty shell into the ejecting tube. Then, when the 
breech is closed, the extractor is moved upward, its 
grooves engaging with the next cartridge in the belt, 
and leaves the empty shell in the ejecting tube. By 
simply pressing the trigger lever, the gun will fire as 
long as any cartridges remain in the belt. 

By the substitution of gun metal by aluminium and 
high-class steel, the weight of this weapon has been 
reduced to • 40.5 pounds, whereas the standard auto- 
matic rifle-caliber Maxim gun weighs 60 pounds, rep' 
resenting a saving in weight of 19.5 pounds. 

For use with this gun, a light tripod has been de- 
signed, the weights of all the component parts having 
been kept as low as possible consistent with stability 
during firing. Steel tubing is used for the front legs, 
there being at the upper end of 
each a longitudinal slot for attach- 
ment to the stud on the v pivot, 
while a spiked shoe at the lower 
end prevents it from digging into 
the ground. When folded up, the 
front legs of the tripod lie along- 
side the rear leg, and are secured 
together with a strap. The rear 
leg, is also a steel tube, the top end 
fitting into a socket at the rear of 
the pivot, with the lower end car- 
rying a flat shoe to prevent it from 
sinking into the ground. There is 
a bracket and a collar on this rear 
leg for attaching the seat. The 
latter slips into the collar, and is 
secured to the seat bracket by two 
bolts Thin steel plate is used for 
the seat, flanged and pressed into 
shape. To facilitate carrying the 
tripod, there is a longitudinal slot 
cut (Jut at each side to form han- 
dles. Extensive trials with this 
mounting have shown, that not- 
withstanding its light weight, 29.5 
pounds, as compared with the 
weight of the former type of tripod 
— 49 pounds — great steadiness is 
obtained during firing. The appre- 
ciable economy that has. been effected in the complete 
weight of this new weapon, which is only 70 pounds 
as compared with the 109 pounds of the standard 
service arm, insures greater mobility, and renders it 
highly serviceable both for naval and military opera- 
tions. 

■ i i i m ■ 

A HOME-MADE AIBSHIF. 

BT H. G. MOORE. 

Inspired by the aeronautic exhibition at the St. 
Louis Exposition, Cromwell Dixon, a 15-year-old lad 
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of Columbus, Ohio, resolved to make some experiments 
along this line himself. With his mother's aid alone, 
he designed and Luilt two airships, the last a slight 
improvement over the first. The boy's mother believed 
him too young to attempt to fly with a powerful motor, 
and he began on the idea of a foot-power machine. He 
calls it a "sky cycle." He secured a silk gas bag hav- 
ing much the form of a huge lemon, 32 feet long and 
15 feet through. For this he designed and personally 
made a 4-inch mesh net. The bag he fills with hydro- 
gen gas produced with home-made generators. Taking 
an ordinary bicycle, he removed the wheels and the 
forks, leaving only a triangular frame supporting the 
seat, the handle-bars, and the pedals and sprocket 
wheel. The latter he geared to rotate a two-bladed 
silk propeller. Behind the framework he placed a, silk 
rudder with a bamboo frame, manipulated by means 
of cords running forward to the handle bars. The 
main frame of the airship is built of slender spruce 
rods. On this frame the mechanism is supported, and 
to it the gas bag is attached by means of the net. 
Young Dixon has succeeded in making successful 
ascents with his "sky cycle." 



AN IMPEOVED LATH CUTTEE. 
The accompanying engraving illustrates a machine 
adapted for cutting stock of a regular shape into 



ing qualities. The tread of the wheel is protected 
preferably by a hard-rubber tire, although a tire of 
metal, wood, or composition may be used. The form 
of the wheel is illustrated herewith. A_s may best be 
seen in the cross-sectional view, the wheel comprises 
a body section A, formed of a tread portion with an 
inwardly-extending annular flange, and a hub section 
composed of two disk members B and C, which are 
firmly fastened together by bolts or rivets F. The 
disks B and C are so formed as to provide between 
them an annular chamber, in which the pneumatic 
tube D is placed. From this chamber outwardly the 
disks are spaced apart to receive the flange of the 
body section A, which bears against the tube D. Op- 
posing grooves are formed in the inner faces of the 
disks B and C to receive hydraulic or other packing, 
so as to render the connection between the body and 
hub -sections dust and water proof. A series of open- 
ings are formed in the flange of the body section, and 
passing through these openings, are a set of bolts E, 
which serve to connect the disk members B and 0. 
The openings are much larger than the bolts, and al- 
low a limited movement between the body and hub 
sections of the wheel. It will be evident that in 
practice, the weight supported by the wheel will be 
carried by the pneumatic tube interposed between the 
flange section A and the hub. The tube D may be 

either a pneumatic 
tube, a solid rubber 
ring or a cushion of 
rubber. 




AN IMPEOVED MACHINE FOE CUTTING LATHS. 



laths. Briefly stated, the machine comprises a single 
horizontal saw adapted to cut a slab from the stock, 
and a series of vertical saws, which subsequently cut 
the slab vertically into a number of laths of the proper 
thickness. The stock may be of any irregular shape, 
provided one face is flat. The machine is formed with 
a carriage A, mounted to travel on guides over the 
saws. The stock B is supported by this carriage be- 
tween a pair of jaws. One of these jaws is fixed, and 
the other, whjch is attached to a hand lever, is nor- 
mally pressed against the stock by means of a spring. 
The horizontal saw is shown at C. This is set at the 
required height above the table of the machine, so as 
to cut the stock into slabs of a thickness equal to the 
width of the laths. Immediately back of the' saw C 
is a gang of saws D, which operate on the slab as it 
issues under the horizontal saw C. The saws D are 
keyed to a common spindle mounted in a hinged 
frame, so that they may be moved up or down, accord- 
ing to the thickness of the slab on which they are 
adapted to operate. The hinged frame is connected 
by links to a pair of bell-crank levers E, which, in 
turn, are connected to a hand lever F. By moving 
this hand lever the saws may be raised or lowered, 
as desired. It will be understood that in feeding the 
stock to the saws, the carriage is moved by hand along 
the guides. A patent on this improved lath cutter 
has recently been granted to Mr. Herschel Oldham, of 
Deland, Volusia County, Fla. 



AN IMPEOVISED 
TANDEM. - 

The following sug- 
gestion culled from a 
Spanish paper and 
sent to us by the Rev. 
R. White, S.J., of 
Ybor City, Fla., may 
be found useful for 
bicyclists who travel in company. In the case of a se- 
rious puncture, or other accident to the front wheel of 
one of the bicycles, if repairs cannot readily be made, 
a practical remedy is to detach the injured wheel and 
fasten the front forks of the bicycle to the hind wheel 
of another machine, as shown in the cut. In this man- 
ner the cyclists may complete their journey with the 




AN IMPEOVISED TANDEM. 

sole inconvenience of having to carry the crippled 
wheel, should they think it desirable to do so. 



IMPEOVED VEHICLE WHEEL. 

Instead of placing the pneumatic tube of an auto- 
mobile wheel on the tread, where it is most subject to 
wear and is in constant danger of being punctured, 
Mr. John H. Forrest, of Marion, Ind., has devised a 
wheel in which the tube is located midway between the 
hub and the tread, thus protecting the tube from rup- 
ture and, at the same time, preserving all its cushion- 



AN IMPEOVED BENCH STOP. 

Carpenters' benches, as ordinarily constructed, are 
provided with holes in the apron of the bench, in 
which pins may be inserted to support one end of the 
board while the opposite end is clamped in the vise. 
This method of supporting the work is not without 
its faults. The pins are apt to work loose and drop 
out and, furthermore, they do not hold the work firmly 
against the apron. In the accompanying illustration, 
we show an improved form of bench stop, which may 
be locked in the holes in the apron, and which is 
formed with a jaw adapted to clamp the work tightly 
against the apron. Fig. 1 shows a bench equipped 
with this device. At A is the usual vise, which sup- 
ports one end of the work B; the opposite end being 
supported by the improved bench stop G. The con- 
struction of this bench stop is shown more clearly in 
Figs. 2 and 3. It will be seen to comprise two mem- 





bers, D and E, which are hinged' together. When in 
closed position, these members are in the form of a 
pin. Mounted on the outer end of the member E is 
an eccentric F, which is adapted to bear against the 
lug Q, formed on the member D. The eccentric is pro- 
vided with a handle, and by depressing this handle, the 
two sections D and E are swung open, thereby locking 
the stop in the apron. The section E carries a jaw 
H, which b~ears against the work B and clamps it to 
the apron. A patent on this improved bench stop has 
recently been granted to Mr. Merton R. Raynesford, 
of Ellis, Kansas. 

m i ■ i m ■ 

ODDITIES IN INVENTION. 
Adjustable Support foe Chairs. — A resident of Chi- 
cago has devised a support for chairs, whereby the 
chair seat may be adjusted to any desired height. The 
accompanying illustration represents this adjustable 
support as applied to a rocking chair, although it will 
be evident that it could be used equally as well on any 
other type of chair. Secured to the under side of the 
seat, at the rear, is a rack formed of spring metal. 
The rack is adapted to engage a transverse rod, which 
is mounted to slide toward the front or the rear of the 
chair seat. A pair of supports are hinged to this rod 




ADJUSTABLE SUPPOET FOE CHAIES. 

at their upper ends, while their lower ends are secured 
in sliding adjustment with the rockers at the rear. 
Another pair of supports run diagonally from the for- 
ward ends of the rockers to a pair of brackets at the 
rear of the seat. These supports are Journaled ,on a 
common pivot where they cross each other. It will be 
evident from this construction that by lifting the rack 
out of engagement with the rod, the supports attached 
thereto may be swung on their pivot to the rear and 
thus raise the chair seat, or forward to lower the chair 
seat. The teeth of the rack are preferably inclined 
rearwardly, so that when it is desired to adjust the 
seat to a higher level, it will not be necessary to lift 
the rack. 

Medicine Spoon. — The accompanying illustration 
shows an improved spoon, which will prove of value in 
the nursery or the sickroom. The "bowl of the spoon 
is provided with a cover, which is cut away at the end 
to permit pouring out the contents of the spoon with- 







MEDICINE SPOON. 

out spilling. The cover is formed with a lip which 
fits into a groove in the edge of the bowl, so that it 
will be sealed against leakage. When it is desired to 
fill the spoon the cover may be readily swung to one 
side, and it may be entirely removed to permit of clean- 
ing the parts. The bowl of the spoon is formed with 
graduation marks to indicate a teaspoonful, a dessert 
spponful, etc., so that the quantity of liquid may be 
easily measured. The handle is so shaped that when 
the spoon is laid on any flat surface, the bowl will be 
held level to prevent spilling of the contents. 



IMPEOVED VEHICLE WHEEL. 



AN IMPEOVED BENCH STOP. 



Mrs. Chadwick, wife of Admiral Chadwick of the 
U. S. navy, has invented a carrier for the removal 
of disabled soldiers from a battlefield. 

One of the greatest advantages of the invention lies 
in the fact that the wounded soldier can be carried in 
an upright position, so that the loss of blood is dimin- 
ished in many cases. Another important item is that 
when the wounded man is being carried between two 
comrades, the latter would have free use of their arms 
for handling their muskets. The whole device weighs 
only six pounds. 
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BECENTLY PATENTED INTENTIONS. 
Pertaining to Apparel. 

HAT-STUD. — H. W. Speight, New York, 
N. Y. The invention has for its object to pro- 



the remainder of the scenes may be on the 
permanent stage with, the usual scenery, etc. 

PROCESS OF TREATMENT OF CLAY 
CHALK.— J. N. Shymanski, Louisville, Ky. 



vide means simple in construction, effective in ' Chalk is usually placed on the market for 



operation, and comfortable in use, adapted to 
space the sweat band of a hat from the fore- 
head of the user, and thereby ventilate the 
interior of the hat. The body of the stud is 
of a yielding nature and readily conforms to 
the shape of the forehead. 



Electrical Devices. 

TELEGRAPH OR ELECTRIC WIRE POLE. 



tailors' use in the form of thin, rectangular 
pieces tapering in cross section at both sides, 
providing opposite sharpened edges. This chalk 
has many weaknesses and the inventor has dis- 
covered a treatment of clay chalk which does 
not impair its marking qualities, removes 
largely its soft, fragile character, and renders 
it capable of much longer use than the com- 
mercial article. 

SPRAY DEVICE.— W. A. Speakman, WIl- 



— S. H. Summerscales, Winnipeg, Manitoba, j mington> DeL Tne essen tial objects of the in 
Canada. The pole is such as used for sup- vent ion are to provide a device which may be 
porting electric conductors, and is intended to accurately regulated as to the amount of water 
be especially useful in supporting wires of all or liquid passing from the same, and so ar- 
kinds, such as electric light, telegraph, or long- ranged that all parts are subject to ready ac- 
distance transmission wires. The object is to cess to permit inspection, adjustment and re- 
produce a durable pole provided with means, pa i r( without removing it from its permanent 



for attaching the arms or cross trees to the 
body of the pole. 



setting. 

TOE-WEIGHT FOR HORSES.— M. McNal- 
ley and E. W. Bretz, St. Louis, Mo. In the 
present patent the invention has for its pur- 
pose the provision of a toe weight having 



Of Interest to Farmers. 

SUGAR-CANE AND CORN HARVESTER.— 
E. B. Stafford, New Orleans, La. This im- n0 vel, simple parts that are adapted for quick 
proved machine is adapted to cut and top assemblage into complete form, and that is 
sugar cane, corn, or similar crops and to deposit rea dily secured in place on the toe in a relia- 
the same in bundles, piles, or stacks, or to, D i e manner, without injury to the foot of the 



facing or inner and outer walls from bulging 
out while tamping the concrete fillings, thus 
providing a perfectly smooth wall. 

HIGH EXPLOSIVE. — W. S. Winchester, 
Chanute, Kan. The invention consists of a 
new composition of matter in liquid form to 
be used as a high explosive which shall be 
stronger than nitro-glycerin, much safer to 



WRENCH.— A. L. Moss, Sandusky, Ohio. As 
no swinging movement of the handle is required 
in this improvement it is evident that the 
wrench can be used to great advantage for 
turning bolts, nuts, and the like located in 
places not readily accessible to an ordinary 
wrench. The tool may, however, be used as 
an ordinary wrench. Mr. Moss has invented 



handle, and practically non-freezing. This new another wrench such as shown and described 
high explosive is to be used as such alone, or 
as an ingredient In the manufacture of other 
explosives. 

CASEMENT-WINDOW.— I. Wr6blbwski, 
Warsaw, Russia. The invention relates to im- 
provements in casement windows or windows 
having swinging connection with the casings, 
and in which when closed there are practically 



in his application for former Letters Patent 
of the U. S. Its object is to provide a new 
and improved tool, more especially designed for 
turning nuts, screws, and other articles in 
places not easily accessible by ordinary 
wrenches. 

WRENCH.— R. A. Smith, Laurelville, Pa. 
The wrench comprises the combination of a 



air and dust proof joints between the sash ; toothed shank with a flxed and slidin B J aw 
and casing, the main object of the invention j and "J^., J!?"""^"?!-"-!"*™ 8 ^..!'-^ 
being to provide a means for slightly raising 
the sash, permitting it to swing. 



ORE-CONCENTRATOR. — J. C. Tatman, 
Denver, Col. In this patent the invention 



jaw comprising an interrupted screw joumaled 
concentrically at its ends in the frame of the 
jaw, the lever secured to one of the screw 
journals and adapted to fit around the wrench 
shank, and a spring adapted to engage at its 



deliver it into carts or other receptacles. The 
cane or corn stalks are severed near the root 
and also topped practically simultaneously. 
EGG-TESTER.— C. M. Reed, Mountain View, 



animal. 

CAMERA.— E. L. Hall, New York, N. Y 
One purpose of the invention is to provide £ 
construction wherein the focusing mirror is 



Oklahoma Ter. This is an apparatus for use ; rigidly secured to a tension-controlled shaft, 
in testing eggs and handling them during the the latter mounted to turn in the frame against 
testing operation so that the latter may be which the mirror has bearing when in focusing 
effected with great rapidity. When all have position, and to provide a second frame loosely 
been inspected, the cover is opened and swung mounted upon the shaft, adapted to carry the 
back, and unsound eggs indicated by the marks ground glass and focusing hood, the bearings 
are removed by a wire forceps, or other means, for the latter or hood frame rendering the 
The sound eggs may be quickly removed from frames, mirror and shaft light tight at all 
the tester and transferred to an empty filler points under all positions of hood frame and 
and the lifter is left free for renewing the: mirror. 

operation. I DOUBLE-ENDED OR S-HOOK. — E. J. Hill, 

EGG-LIFTER. — C. M. Reed, Mountain View, n Victoria street, Westminster, London, Eng- 
Oklahoma Ter. The device is adapted for use land. This S hook comprises a hook proper 
for depositing eggs in, and for lifting and re- and a mousing link which is independent of 
moving them from, some receptacle. Also and wholly separable from the hook and can 
adapted for use for holding or supporting eggs therefore be disconnected from either or from 
while their transparency is being testeti to both ends of the hook at will, yet. without 
determine their soundness. The lifter removes being necessarily detached from the hook as a 
from the case a large number simultaneously, ( whole, so that both loops (instead of one as 



and deposits them in the case again or in any 
other receptacle. 

EGG-CASE.— C. M. Reed, Mountain View, 
Oklahoma Ter. The improvement is in porta- 
ble cases or boxes for. holding and storing 



usual) may be opened to permit engagement 
with or disengagement from closed eyes, with- 
out the risk of the link being accidentally lost. 
HYPODERMIC-NEEDLE CLEANER.— G. T. 
Barr, San Antonio, Texas.. Hypodermic nee- 



refers to concentrators using a riffled moving f free end with the shoulder of t he lever for 
endless apron, and its object is to provide a . locking it in dosed position, both lever and 
new and improved concentrator arranged to j spririg lying fl usn with the slotted head. 
insure a quick and thorough separation of the j 
valuable metallic particles from the tailings j 



in a very simple and economical manner. I 

SUPPORTING-PLATE.— S. H. Summer- I 



Heating and Lighting. 

STOVE. — W. B. Kimmbl, Boise, Idaho. The 



scales, Winnipeg, Manitoba, Canada. The in- , stove is especially designed for military or 

camping uses. The object of the invention is 
to provide a stove strong, light, and durable, 



vention pertains to a structural plate or sup- 
porting plate to be used in various construe- . 
tions as an auxiliary support. The object is j and which can be P acked into a sma11 compass 
to provide a plate of this kind having a form I by Pacing certain parts within other parts. 
especially adapting it to its purposes so that Thc oven is adapted for cooking of food 

through chambers for the circulation of hot 
gases from the fire. 

STOVE, FURNACE, OR DRUM.— J. H. 
Hanson, Aitkin, Minn. The hot gases are 
brought into close contact with the outer wall 
of the stove so as to give opportunity for the 
wall to absorb the heat from them. An ar- 
for "use 'on the"sheii of"a p^no7'or e ^n"'l7l i rangement o£ disks tends to choke the flow so 
similar musical instrument, and arranged to as to giTe time for this heat ^sorption. There 
hold a music book open at any page and with- I is n0 dan « er of an actual chMn * ot the dratt 



it may be readily secured to the object which 
it supports and also to the members upon 
which it rests. 

HOLDER.— F. L. Lyman, St. Louis, Mo. 
This device is for use in holding a book in 
an open position, and the inventor's object is 
to provide a holder, more especially designed 



out danger of marring the instrument or tear- 
ing or injuring the book cover or the leaves. 

INHALER. — J. W. Horner, Columbus, Ind. 
This inhaler is for use in the administration 
of nitrous oxid gas or other gases. The in- 
haler is provided with valves so arranged that 
during exhalation the supply of gas is auto- 
matically cut off and during inhalation auto- 



as the area of annular spaces surrounding the 
disks through which the gases pass, is always 
equal to or more than equal to the area of the 
stove pipe. 



Household Utilities. 
PNEUMATIC MIRROR-BRACKET.— G. W. 
Dayton and S. P. Hotaling, King City, Cal. 
matically opened or re-established, thus avoid- i The invention refers to brackets for supporting 
ing waste of gas and making a considerable ' mirrors, and has for its purpose peculiar and 



eggs and particularly adapted for the use of dies are of different sizes %nd diameters, and 
farmers and storekeepers. The several egg to properly clean them a drill should be intro- 
holders are easily accessible so that they may duced of a cross section substantially equal to 
be successively removed in less time than re- 1 that of the opening of the needle. With this 



quired in a case made in the usual manner. 

SELF-DUMPING HAY-RAKE. — A. H. 
Hogen, Geddes, S. D. The invention has ref- 
erence to improvements in self-dumping hay 
rakes, and is designed to automatically dump 
the rake as soon as loaded, without interfer- 



cleaner, the drills suitable to different size nee- 
dles may be quickly introduced into the handle 
by pushing them into the recess, and disen- 
gaged by lifting upon the thumb-piece to re- 
lease the catch. 

TOE-CLIP. — F. J. McMonies and W. H. 



ence on the part of the operator; also to. McMonies, Portland, Ore. In this instance 

automatically dump the hay each time at the ' the invention has reference to toe-clips of the 

same point on the field, thus establishing general type described in the Messrs. McMonies 

continuous rows of hay, commonly known as patent formerly granted to them, their present 

improvement consisting in certain details of 

construction whereby the means for attaching 

the toe clip to the pedal are greatly simplified. 
Of General Interest. 

BOILER-FLUE FASTENING. — W. H. Bot, 
DEVICE FOR APPLYING MEDICAMENTS. T „. , ' - * . " , *' 

„, . Jr., Ghent, Minn. In the present patent the 

— S. A. Winsor, Chicago, 111. The object of . .. , , . . . , 

invention pertains to improvements in means 
the inventor is to provide a device to be used for securlng flues ln flue sheets of boilers> the 
for applying salves or ointments, and with ; ob]ect fcelng the provlsion of , simple deylce 

7"f.V^™^i?J n i^™ a /-i , ^*uuT!?i! I". 1 "? means ot which a flue ma y be "«"&! 

clamped to the flue sheet, obviating the usual 



saving to a busy operator. 

BILLING DEVICE. — W. R. Bohmert, 
Larchmont, N. Y. In this instance the inven- 
tion refers to certain improvements in billing 
devices, and more particularly to means for 
holding a bill and the sales sheet or loose leaf 
of a sales book while the bill is being -made 
out, and at the same time, copied upon the 
sales sheet or leaf of the sales book by means 
of suitable transfer paper. 

REINFORCED CONCRETE STRUCTURE.— 
S. H. Lea, Pierre, S. D. This invention re- 



novel means specially intended for holding a 
mirror but adapted for other uses.. It resides 
in a bracket employing pneumatic, or suction, 
devices, providing ready means for attachment 
of the bracket to any suitable perpendicular 
plane. 

IRONING-TABLE. — A. E. French, Indian- 
apolis, Ind. In the present patent the vertical 
frame is telescopic, and the prop which sup- 
ports the ironing-board proper in horizontal 
and working position is also telescopic, so that 
the board may be adjusted vertically at dif- 



evenly distributed upon and rubbed into the 
cuticle, while at the same time the affected 
surface is beneficially acted upon by the fric- 
tion of the operation, of advantage, for in- 
stance, in the cure of dandruff or kindred 
diseases. 

CANDELABRUM.— O. H. Van Guelpen, 



practice of expanding the flue. 

FILING-CABINET.— W. A. Giboney, Beattie, 
Kan. The invention pertains to certain Im- 
provements in filing cabinets particularly de- 
signed for the filing of sheet music, news- 
papers, pamphlets, books, magazines, docu- 



New York, N. Y. The purpose of the improve- j , . , u _ ... „ , ..„ „ K . „ + ,„ «.„ -.„_ 

^ ^ . . ' ments and the like, and the object is to pro- 



ment is to provide a construction of candel 



vide means whereby any desired sheet or folder 



abra, wherein the arms can be quickly and may be , nstantIy ldentlfle d and removed from 

conveniently placed in position and securely | . . .. . 

locked in a simple manner, and wherein the _ - 

arms adapted to the standard of the device : HOLLOW STONE STRUCTURE—A. AH- 

can be made to extend therefrom at different GEL0R0 . New y ° rk > N " Y " A purpose °' the 

angles and yet be rigidly held in position, and I invention is to construct a rustic stone struc- 

wherein the standard may be lengthened or I ture in the torm of a vase ' urn ' or other hollow 
shortened at will. 

APPARATUS FOR DISPLAYING ILLUMI- 
NATED MULTICOLORED SIGNS OR ADVER- 



vessel, which vessel will have a facing of what 
is generally known as natural or cobble stones, 
and to provide a means whereby the stones 
will be durably held in place no matter what 
TISEMENTS.— H. W. Chinnert, 118 Millais deslgn or pattem m ay be employed in the con- 
road, Leytonstone, Essex, England. A stencil ; struction of the article. 

BATH-CABINET. — C. W. Groover, Valdosta, 
Ga. The invention refers to cabinets for 
steam or medicated vapor bathe and is espe- 
cially useful as ah attachment for and in con- 
nection with bath-tubs of the usual kind. The 
aim is to provide a cabinet or cover by means 
of which the ordinary bath-tub can be con- 
verted into a steam or vapor bath, which is 



in this instance bearing the inscription or de 
sign to be exhibited is interposed in the path 
of a beam of light (natural or artificial) 
which is transmitted through* a multicolored 
translucent medium and projected by reflec- 
tion. The word stencil means a screen whereof 
some portions are translucent, others opaque, 
the boundaries between being of such config- 
uration as to present an outline or outlines, 
constituting an inscription or design visible! capable of being removed and packed small 
by light projected through translucent portions ' when not in use, and which the bather can 



from the back of the screen. 

AQUATIC STAGE.— E. Wakefield, New 
York, N. Y. The principal object in this in- 
vention is to provide a stage that can be quick- 
ly erected on the stage of any theater without 
disfiguring it or making it impossible to use 
the stage in the ordinary way at a few min- 
utes' notice. It is therefore possible to have 



manipulate without assistance. 

WALL STRUCTURE.— W. P. Francis, Pen- 
sacola, Pla. This invention relates to im- 
provements in wall structure for buildings or 
the like of a composite character, that is, hav- 
ing inner and outer facing walls of brick, 
tiling, or other manufactured hard material, 
and a filling of concrete, the main object being 



an aquatic scene in one act of a play while [ to provide a simple means for clamping the 



lates to improvements particularly adaptable ferent heights to accommodate ironers of dif- 
for use as bridge piers, caissons, or the like, and eren s a re * 

comprises a strong skeleton frame of steel | FRUIT-JAR HOLDER. — Annie F. Horner, 

having its inner and outer faces covered with Enid, Oklahoma Ter. Of the several features 

expanded metal or wire mesh and the annular ' of this invention the most important is the 

space filled with concrete. When this struc- j connection between the funnel and standard, 

ture hardens, it becomes a strong shell of the which permits the former to be raised or 

exact shape required and can be transported : lowered or swung laterally, and which causes 

and sunk in place without the use of coffer- the weight of the funnel to automatically lock 

dams or sheet piling. : the same in any position, adjusted. Extending 

FIREPROOF CHRISTMAS TREB.-F. L . | outwardly from the funnel adjacent to its 

McGahan, Los Angeles, Cal. While the con . ! "PPer edge is an eye embracing a standard but 

. _. , , of sufficient size to move freely upon it when 

struction may be employed as a Christmas ,. . . ,. . . .. , ... ,., . 

. „ ,. , „ the axis of the ring is alined with the axis of 

tree, it may be used as an advertising device ,. 

... ■ the standard, 

or a display rack, and when made upon a small , 

scale may be employed as a toy. The tree PNEUMATIC CLEANER.— A. Richter, 76 
may be mounted in various ways, and may be \ Boulevard Michel Brezin, Garches, Seine et 
lighted by gas, electricity, or candles. I 0ise * France. This apparatus allows of acting 

s-tst-r-m-r T »-r« -r^^ n **»« r. ^ T T * i-» . »-, ^ T ^ « inside the carpets and the like, so that the 

COUPLING FOR UMBRELLA-HANDLES. — ' . ... * ~ . . ' . 

I cleaning will be very efficient. The pipes are 
C. Marx, New York, N. Y. The purpose of | Inserted ln clotnes> pillows> eider-downs, or 

. t ?!l.l-!f" t u 0r m°. P - r .°Ii d ! A!!™?'! .T"!/~ ! ™*P<** by suitable rotation of a screw. Air 

escaping from the pipes spreads through and 



coupling the members of umbrella and parasol 
handles, constructed of more than one piece 
of material, the coupling being so made that 
the handle in its entirety will not turn there- 
on ; and a further purpose is to provide a coup- 
ling that can be applied directly to the stick 
or rod and be secured thereto. 



Hardware. 
HAMMER. — H. C. Lyon, Howard Lake, 
Minn. This tool is adapted to be used for 
driving nails in shingles and lathing, and 
especially for overhead work. The hammer is 
provided with means to contain a quantity of 
nails, and to deliver them singly at the ball 
of the tool and hold them in such position in 



removes the dust, which latter is sucked in a 
chamber and carried off by a pipe. 

WINDOW-SCREEN.— S. E. Snedbkbr, White 
Plains, N. Y. There is provision in this in- 
vention for a screen in which the screen is 
supported upon a roll and in which the screen 
may be adjusted and secured in position as 
desired. The invention is particularly useful 
in connection with devices in which the screen, 
intended to prevent the entry of insects, dust, 
etc., through the window, is adjustable. 

CLOTHES-PIN.— C. \y. Ott, Pittsburg, Kan. 
The object of the inventor is the production of 
a clothes-pin which may be readily applied and 
disconnected, and which will oPerate to hold 
the clothes securely. A further intention is 



line with the hammer head that they may be 

partially driven into an object without being , to give the pin a form which will enable the 

handled. ■ same to be readily gathered upon a holder. 

CUTTING-TOOL HOLDER. — F. A. Hummel,] COOKING-STOVE. — F. Oberbeck, New Ath- 
New York, N. Y. The instrument has been ens,' and C. T. Taylor, Mount Sterling, 111. 
designed to operate upon a rod, shaft, tube, or . In this cooking stove, fresh heated air is 



the like, held by a chuck or a face-plate and 
dog, or in any desired manner, at the head 
center of a lathe so as to be rotated, and it is 
intended to be applied to the work and held 
by hand or other means in a stationary posi- 
tion centered by the lathe and fed up to the 
work by the tail center or other means so that 
upon rotation of the work the operation will 
be performed upon it by the stationary cutting 
tool. 



admitted to the oven, causing the evaporation 
to take place faster and thereby removing the 
moisture from the material being cooked and 
causing such material, particularly bread, to 
bake much quicker. The number of flues and 
dampers existing in the common form of cook- 
ing stoves hi reduced, and the means for pro- 
viding air circulation through the oven results 
in thorough, even and healthful cooking of 
food. 
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SHELF-SUPPORT.— J. McDowell, Sr., New 
York, N. Y. In this patent the invention per- 
tains to improvements in shelf supports, and 
more particularly to means adapted to be 
readily secured to any bookcase or cabinet and 
provide a firm support for the shelf, the sup- 
port being capable of adjustment to hold the 
shelf at any suitable elevation. 

THIMBLE. — Grace F. Holden, New York, 
N. Y. The object of the improvement is to 
produce a thimble which is adapted to fold 
into a compact form so that it may be readily 
carried in a lady's purse or card-case. Fur- ■ 
ther, to produce a construction which will ; 
enable the thimble to be readily opened out 
for use, by a simple movement of its parts. | 



Machines and. mechanical Devices. 

COIN -CONTROLLED VENDING-MACHINE. 
— A. C. Way, Perry Center, N. Y. The machine 
delivers towels, and is so constructed that 
while those delivered can be conveniently used 
for all legitimate purposes they can not be 
disconnected from the guide element forming a 
portion of the machine after leaving the body 
of the latter, but the towels after having 
served their purpose are automatically con- 
ducted to a locked receptacle to be removed 
therefrom for washing by authorized persons. 

BORING-MACHINE.— E. J. Wheeler, Bry- 
son City, N. C. This machine accurately cen- 
ters both square and round timbers at each end 
and holds them against rotary movement 
while the boring is accomplished. It provides 
for boring both ends of a timber without the 
necessity of changing or shifting its ends in 
the machine, and permits centering and clamp- 
ing means to move independently and trans- 
versely of the machine in order that the tim- 
ber may be bored out of center when de- 
sired. 

SHIFTING MECHANISM FOR TYPE- 
WRITERS. — J. B. Vidal, Habana, Cuba. More 
particularly the invention relates to means for 
shifting the roller to bring different letters on 
the type levers into operative relation there- 
with. The object is to provide means whereby 
the shift key may be operated by the ball or 
palm of the hand, thus leaving all the fingers 
available for operating the type keys. 

CARRIAGE-ACTUATING MECHANISM FOR 
TYPE-WRITERS.— J. B. Vidal, Habana, Cuba. 
The improvement is more particularly in means 
employed for returning the carriage to its 
original position at the right-hand side of the 
machine after each line is written, and for 
rotating the roller to bring a fresh portion of 
the paper into operative engagement with the 
type. The carriage may be moved longitudin- 
ally and the roller simultaneously rotated with- 
out removing either hand from the key- 
board. 

TYPE-WRITER CASE.— J. B. Vidal, Habana, 
Cuba. This improvement more particularly 
comprises a case designed to inclose all parts 
except the key board, and is so designed that 
the machine may be operated while inclosed 
within the case. It is so constructed as to 
deaden sound when the machine is operated, 
and to permit the operator to see the work as 
it is being done. It excludes all dust, thus it 
is unnecessary to inclose the machine wJien 
the latter is not In operation. 

MECHANICAL MOVEMENT.— W. B. Kirby j 
Wellington, Texas. The invention has reference 
to mechanical movements, the more particu- 
lar object being to provide a movement for 
use upon mechanical motors to be employed, 
for instance, upon well pumps. The movement 
increases the power of the motor so t at less 
energy than usual is required in operating the 
motor. 

WASHING-MACHINE.— J. W. BedinGfield, 
Florence, Ala. Steam is utilized to cleanse 
the clothes in this machine. The clothes are 
held within foraminous or woven wire recep- 
tacles within a boiler in which the water is 
contained, so that a circulation of steam is 
provided through the articles being washed. 
A pounder or agitator agitates or presses the 
clothes during the operation. 

COMPUTING DEVICE.— F. P. Gunner 
and J. J. Glasier, Springfield, S. D. The in- 
vention relates to improvements in computing 
or adding and subtracting devices combined 
with a measuring ruler, the object being to 
provide a device that may be produced at a 
small price because of its simple construction, 
and that will be found very useful as an article 
of desk furniture. 

TREADLE ATTACHMENT FOR TOY SEW- 
ING-MACHINES.— C. B. Repp, New York, N. 
Y. A purpose of this inventor is to provide an 
attachment for hand sewing machines, particu- 
larly adapted for use in connection with minia- 
ture or toy machines, whereby to obtain great- 
er rapidity and steadiness of action than when 
such a machine is run by hand, and to render 
the labor of running very slight. 

CLOCK. — A. S. Peredo, Coatepec, Vera Cruz, 
Mexico. The striking attachment provided is 
particularly for alarm or striking clocks, and 
is independent of the customary alarm or strik- 
ing mechanism. It provides a single stroke of 
a bell, gong or its equivalent at any desired 
interval, a* for instance every five, ten, fifteen, 
twenty, thirty or sixty minutes, which auxil- 
iary attachment may be silenced when desired 
and may be operated in conjunction with the 
ordinary alarm and striking mechanism of the 
clock without in any way interfering therewith. 

PACKING-MACHINE.— R. Hoyt, New York, 
N. Y. The invention refers to machines for 



arranging packages in cases, its principal ob- 
ject being to provide an effective apparatus to 
automatically accomplish this end. When case 
after case is filled, it is only necessary to sup- 
ply packages through a chute and place the 
cases with their guide-frames upon the sup- 
port. When each has received its contents, the 
frame is withdrawn and the case is ready for 
closure. 

AIR-SHIP.— L. Haines, Colchester, 111. This 
ship is intended to be of strong and light con- 
struction embodying a novel form of propelling 
means which when driven, act to overcome the 
force of gravity and simultaneously drive the 
ship forward. In one form the direction of 
travel is controlled by a rudder at the extreme 
rear end, and the relative vertical position of 
the stern is controlled by rudders arranged at 
each side thereof, means being provided for 
readily controlling the position of the rudders 
at a convenient part of the ship. 

FIBER-CLEANING MACHINE.— J. F. Far- 
ias, Monterey, Mexico. This invention re- 
lates to improvements in machines for remov- 
ing the outer covering and pulp of fibrous ma- 
terial such as sisal, palma, lechuguilla and 
analogous plants, the object being to provide a 
machine for this purpose, simple in construc- 
tion and by means of which the work may be 
rapidly carried on. 

COIN - CONTROL FOR VENDING - MA- 
CHINES.— S. C. Gilbert, Jackson, Ohio. The 
invention refers particularly to automatic ma- 
chines of the vending class which are operated 
by the insertion of a coin of a certain denom- 
ination. The object is to produce a machine 
having means for controlling the coin, which 
will prevent the fraudulent operation of the 
machine by a spurious or counterfeit coin. 

SHOE-POLISHING MACHINE.— P. Cum- 
ming, Key West, Fla. The object among oth- 
ers of this invention is the production of a 
machine embodying a novelly-constructed brush 
holder in which the brushes may be readily 
and quickly changed to suit the different stages 
and kinds of shoe-shining required, also to pro- 
vide a seat for the operator having suitable 
foot power means for driving the polishers. 

FLY-TRAP.— W. J. D. Branscom, Mobile, 
Ala. Devices are provided upon which fiies 
alight, and such devices which thus constitute 
perches or roosts, are connected with spring 
actuated frames of box-like form, which are 
hinged together and adapted to inclose the 
roosts, and when released by manual operation 
of trip mechanism, the parts assume normal 
working relation. Outer sides of the frames 
are formed of woven wire which enables flies 
to be destroyed by flame or water when en- 
trapped by closure of the frames. 

BINDING-MACHINE.— C. F. McBee, Ath- 
ens, Ohio. In the present patent the -invention 
is an improvement in machines for use in bind- 
ing paper or other sheets, such, for instance, 
as way-bills, checks, and the like. It relates 
to that class of machines illustrated in a 
former patent granted to Mr. McBee. Movable 
side plates may be readily adjusted to any 
desired width of book and secured in such ad- 
justment by tightening devices. 

GUN. — I. A. Tomasini, Guadalupe, Cal. 
The locking bolt may be released by either the 
rear trigger, or by a swinging lever upon the 
upper face of the lock frame, each acting inde- 
pendently of the other. When the bolt is 
drawn to the rear by the trigger, the slot in 
the upper face of the bolt permits passage of 
a crank arm, and when the lever is turned to 
rotate the pin, a curved depending arm turns 
upon its pivotal connection with the bolt with- 
out affecting the trigger. Manipulating the 
swinging plate upon the upper face of the lock 
frame causes the trigger to release the sears 
in sequence beginning with either barrel. 

FEEDING DEVICE. — G. Halliday, Su- 
perior, Wis. The invention relates to devices 
for feeding fiour stock and other materials in 
a thin stream to a machine for further treat- 
ment of the material. The device is arranged 
to insure the formation of a thin and uniform 
stream of material throughout the width of 
the feed-box and without danger of blocking or 
choking up by the stock or foreign materials 
that may be in the stock. 

FLYING-MACHINE.— W. H. Cook, Ed- 
monds, Wash. In the present patent the in- 
vention has reference to frying machines, the 
object being to construct a frying machine hav- 
ing an aeroplane capable of raising and sup- 
porting a car or basket, without the agency 
of a gas bag °r balloon. The means provided 
direct the course of the aeroplane so that it 
can make progress, across the sky in a sub- 
stantially horizontal direction. 



the condenser will be stopped more quickly 
than would be otherwise practicable, and also 
the danger of water being drawn 'into the cyl- 
inder of the engine will be avoided. 

ROTARY ENGINE. — A. W. Cottrell, Ari- 
zona Territory. The cylinder rotates around j 
a stationary shaft, and may be utilized as a 
pulley for transmitting power, the steam or j 
other driving fluid being introduced through 
one end of the shaft and exhausted through | 
the other. The cylinder or rotary casing car- 
ries pistons which pass swinging abutments j 
set in a hub which also contains the inlet and] 
exhaust ports controlled by the abutments.; 
Automatic cut-off valves in the inlet ports are! 
controlled by centrifugal governors. The cut- 
off valves are rotary valves, and give quick 
and effective action with small movement. 

MUFFLER.— W. H. Smith, Wichita, Kan. 
The object of the invention is to provide a 
new and improved muffler, more especially de- 
signed for use on gasoline and like explosive 
engines, and arranged to deaden the exhaust 
at the same time allowing comparatively free 
escape of the exhaust gases without producing 
undue back pressure. 




\JVotes M^^,^ 
and Queries^] 



HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
onr information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each mast take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without, remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should he distinctly 
marked or labeled. 



Prime Movers and Their Accessories. 

INTERNAL - COMBUSTION ENGINE. — E. 
Crowe, 25 Teresa terrace, Coatham, Redcar, 
Yorkshire, England. Mr. Crowe's invention 
has for its object the provision of an internal 
combustion engine wherein premature explosion 
is rendered impossible and wherein the maxi- 
mum temperature and pressure being devel- 
oped at the commencement of the working 
stroke, the highest possible average pressure 
and the maximum power arc obtainable with 
a given capacity of cylinder. 

VACUUM-CONTROL VALVE.— E. L. Cridge, 
Passaic, N. J. The improved apparatus is in- 
tended to operate to quickly break or destroy 
the vacuum, by the admission of atmospheric 
air, so that the motor which extracts air from 



Railways and Their Accessories. 

AUTOMATIC SAFETY-SWITCH. — G. E. 
Ryan, New York, N. Y. The object in this 
case is to provide an arrangement which will 
prevent accidents from trains running into 
open switches. The invention contemplates 
the use of a track device which is disposed in 
the track near the switch and which is con- 
trolled by the position of the switch. The loco- 
motive or some part of the train is provided 
with a trip device adapted to be struck by 
the train device so as to cut off the po'wer. 

END-DUMP CAR. — H. S. Pottee, Jersey 
City, N. J. The purpose of the inventor is to 
provide a railroad car adapted for construc- 
tion usages, of large capacity, and which dis- 
penses with trestle work, and wherein the 
body of the car will dump at the end of the 
bed or platform instead of at the sides, en- 
abling the material carried by the body to be 
readily shoveled to either side of the track or 
deposited directly upon the road-bed, thus 
greatly facilitating the building up of the 
latter. 

LOG-UNLOADER.— A. G. Harbaugh and C. 
W. Deter ing, Seattle, Wash. The intention of 
the inventor is to provide a new and improved 
log unloader, which is simple and durable in 
construction and arranged to form a perma- 
nent fixture of the log-carrying car, and to 
allow convenient and quick rolling or pushing 
of the log from the car without danger t,o ttlQ 
operator. 

STATION-INDICATOR.— H. A. Hill, Dela- 
field, Wis. The invention refers to improve- 
ments in station indicators for railway cars 
and street indicators for street railway cars, 
the object being to provide an indicator with 
the parts so arranged as to automatically and 
positively indicate the various places, thus 
not only adding to the general comfort of the 
traveling public but to relieve the attendants 
from calling out the stations'. 

ROLLER-BEARING.— E. J. Edwards, Los 
Angeles, Cal. The invention relates to im- 
provements in roller bearings, and more par- 
ticularly to means for spacing and guiding 
the rollers and carrying the end thrust. By 
supporting the rollers at both ends, they are 
always kept in- alinement and in their proper 
place, and it is impossible for one end of 
any roller to get ahead of the other. 

AUTOMATIC LUBRICATING APPARATUS. 
— T. Yahiro, 80 Shiba-Kurumacho ; , Shiba-Ku h 
Tokyo, Japan. This invention is an improve- 
ment in automatic lubricating apparatus. In 
assembling the device, the oil leading means 
is first placed In position, after which the 
front and rear walls of the reservoir are 
riveted together, and the reservoir is placed 
in proper position on the wheel and secured 
thereto. A ring which also acts as dust pro- 
tector is then placed in position, after which 
the journal of the axle is inserted in the jour- 
nal box and the parts secured together. 



Pertaining to Vehicles. 

SPEED-RECORDER.— G. Lennox, Has- 
brouck Heights, N. J., and R. S. Stott, New 
York, N. Y. The invention relates to speed 
recorders and counters, such as carried by 
vehicles for recording the speed thereof or the 
distance traveled. While the invention may 
be used as an attachment for any moving 
vehicle, it is especially useful to the users of 
automobiles. 

TRACE-HOLDER.— T. Thompson, New Lon- 
don, Wis. This device is applied to the end 
of the swingletree for securing the trace and 
for clamping the free end of the trace, so that 
said end will not hang over the thill in con- 
tact with the wheel of the vehicle. The hold- 
er is bent out of a single piece of wire and 
pivoted on one side of the swingletree so us 
to swing into and out of operative position. 
The outer end passes through a hole in the 
tree outside of the trace and at the inner end 
a loop is formed on the holder for retaining 
the extreme end of the trace. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



(10596) C. H. C. says: I am desirous 
of constructing a large spark coil. Will you 
please inform me as to where I could secure 
the mpst reliable authority on the building of 
induction coils, such as relates to the proper 
dimension of core and size of wire to obtain 
the best results ? A. Scientific American 
Supplement 1402, price 10 cents, gives full 
information for coils up to 12-inch spark. For 
an excellent work on induction coils we recom- 
ment and can supply "Induction Coils. How 
to Make, Use, and Repair Them," by Norrie, 
price $1 by mail. 

(10597) V. L. B. says: Please answer 

the following questions hi your columns of 
Notes and Queries : Has charcoal been re- 
duced to the liquid state, and if so, is it of 
any scientific use in that form? A. We have 
no knowledge of charcoal being liquefied. The 
utility of such a process would depend on 
the chemical and physical properties of the 
product. We are inclined to think that use 
could be found for it. 2. Will ice melt in a 
vacuum, or simply vaporize? A. A substance 
cannot be melted if the pressure upon it is 
less than its vapor pressure at its melting 
point. The pressure of aqueous vapor at the 
freezing point of water is 4.6 mm. Hence in 
a vacuum of less than 4.6 mm. of mercury 
ice cannot be melted. 

(10598) C. N. M. says: I wish to learn 
how much horse power a wheel will produce 
Jn a stream running 4 miles per hour, 4 feet 
deep, 24 feet wide. What is the best system 
for a wheel, etc. ? A. A stream running 4 
miles per hour, 4 feet deep, and 24 feet wide, 
would develop, if it were p&ssible to utilize 
all of the energy in the water, 0.6 horse 
power. With a paddle-wheel covering the full 
cross-section of the stream, it would be im- 
possible to utilize more than one-third of the 
above amount, or 0.2 horse power. The 
scheme, therefore, as you suggest it, seems 
hardly feasible. If, however, it were possible 
to obtain a fall of even a few feet, there is 
sufficient water here to give a valuable water 
power. With a fall of 10 feet, very nearly 
10 horse power could be developed. 

(10599) G. R. B. says: Will you kind- 
ly oblige me by answering the following ques- 
tion in your Notes and Queries ef the Scienti- 
fic American? What is the specific heat at 
about 250 deg. F. of syrup of such a consistency, 
that is, containing such an amount of water 
that when cooled to about 100 deg. F. it will 
become a thick pasty mass which will just be 
able to flow ? I have consulted various works 
as have been at my disposal, and am unable to 
find any reference to the specific heat of sugar 
or syrup at any stage of its manufacture. 
A. We would say that we do not know of any 
exact data giving the specific heat of sugar 
syrup at different temperatures and different 
densities. We doubt if such data exist. This 
specific heat probably does not differ very 
greatly from that of water. It is a simple 
matter, however, for you to determine this 
for yourself by mixing a known weight of 
syrup at a known temperature with a known 
weight of water at a lower temperature, stir- 
ring the mixture and carefully noting the tem- 
perature of the same. It will be necessary for 
you to allow for the heat given to the vessel 
containing the water. It would be well for 
you to use a thin copper vessel for this pur- 
pose, because then tue heat which it would 
absorb could be accurately calculated. The 
formula to use is as follows: (Weight of cool 
water X weight of copper vessel X .0933) 
X increase in temperature = specific heat of 
syrup X weight of syrup X decrease in tem- 
perature in syrup. This is a very simple ex- 
periment, and if carefully performed, with an 
accurate thermometer, will give you just what 
you want. 

(10600) W. M. R. says: Can you give 
me the name of a substance, not a metal, that 
is cool, elastic, and tough? Something better 
than rubber or cork, if you know of such a 
substance. Will you kindly give me the pull 
in pounds necessary to straighten a hook made 
of steel ^ inch broad, 1-16 inch thick and 
bent to form a loop 5-16 inch in diameter, pull 
to be exerted by a ring working In the loop? 
A. It is difficult to answer your question in 
regard to a substance not a metal, which la 
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cool, elastic, and tough, without knowing the. 
purpose for which you wish to use it. Porce- 
lain is such a substance. Celluloid is another. 
But possibly neither of these will meet your 
requirements. The force necessary to straighten 
out a hook % inch wide, 1-16 of an inch 
thick, bent in the form of a loop 5-16 of an 
inch in diameter, will be about 180 pounds. 
This will vary somewhat with the character of 
the steel. We have figored on an open-hearth 
steel, with a tensile strength of about 70,000 
pounds per square inch. If tool steel were 
used, the force require* would be about twice 
as great. A factor of safety should be allowed 
if this is to be used in construction, which 
would reduce this figure to about % or 1-6 of 
the amount given above. 



NEW BOOKS, ETC. 

LE CoftT DE LA FOBCE MOTBICE, LE LabOUR- 

age Electbiqtje. Par Emile Guarini, ■ 
Professeur a l'Ecole d'Arts et Metiers j 
de Lima. Paris : H. Dunod et E. j 
Pinat. 8vo., 28 pages, 22 illustrations. 
Price, 50 cents. 
The author, after comparing the cost of the 
motive power produced by man, the horse, the 
ox, and the electric motor, discusses at length 
the use of the latter in undeveloped countries, 
such as Peru. Plowing is next studied, the 
conclusions drawn being in favor of electricity 
as a tractive agent. Details of electric plows, 
motor vehicles, etc., with explanatory draw- 
ings, complete this unique monograph in a most 
practical mannor. 

A Practical Guide for Authors. By Wil- 
liam Stone Booth. Published by 
Houghton, Mifflin & Co. 180 pages. 
Price, 50 cents. ; 

The author of this little book has some 
excellent advice to young authors and much ] 
of it could be Well utilized by authors of ex-, 
perience. While the rules forming the text ■ 
seems obvious yet the patience of editors is ; 
constantly being tried by manuscripts that are ■ 
not properly prepared and which had the I 
author known, or knowing had heeded, the . 
labors of the book-makers from editors to proof- , 
readers would be very considerably lightened. ; 
About a third of the book is devoted to the ' 
preparation of manuscripts; offering a MS. i 
to publishers; royalties; dealing through liter-] 
ary agents; copyrights; serial rights, and 
agreements. The necessary amount of space 
is given to proofreading and the signs used in 
proofreading, while the rest of the book con- 
tains American and English rules for spelling 
and pronunciation ; rules for French and Ger- 
man spelling and the division of Latin and 
Greek words. Thus it will be seen that the 
book covers those points that many aspiring 
authors are in the dark about and a perusal 
of this volume will quickly enlighten them. 

Sur un Organe non Deceit du Thorax 
des Fourmis Ailees. Par Charles 
Janet. Extrait des Comptes Rendus 
Hebdomadaires des Seances de l'Aca- 
demie des Sciences, Paris. 
A description of two diaphragms in the 
thorax of ants, which have never before been 
noted. These organs, found alike in the male 
and female, no doubt serve to produce a dis- 
placement of the blood during the periods of ! 
repose of the vibratory wing muscles, or after 
the disappearance of these muscles. 

Clovers and How to Grow Them. By 
Thomas Shaw. New York: Orange 
Judd Company. 12mo.; cloth; 349 . 
pages. Price, $1. j 

Clovers play a very important part in : 
American agriculture in a number of ways. ; 
As a fodder, for pasturage, as a honey-pro- 
ducer for bees, and as a soil-enricher, clover,! 
in sopie one of its varieties, can be called into : 
service. Chapter I of this work is an outline ■> 
of its nature, scope, and plan. Chapter II ; 
deals with the facts and principles that relate ' 
to the growing of clovers in general. Chapters j 
III to XI inclusive treat of individual varieties, 
a chapter being devoted to each variety. 
Chapter XII is devoted to a brief discussion | 
of miscellaneous clovers, which have been but 
little grown in this country or are of but local 
interest. The author has devoted space to each 
kind in relation to its importance. 

Coloring Matters for Dyeing Textiles. 
With numerous engravings and dia- 
grams. By Prof. J. J. Hummel. New 
and revised edition. Edited by Paul 
N. Hasluck. Philadelphia : David 
McKay. 16mo.; cloth; 160 pages. 
Price, |1. 
The field of aniline colors is so great, that 
a work embodying all the knowledge possessed 
on the subject would be prohibitive in its size. 
This little handbook contains a selection of the 
more important colors in technical use, and a 
sufficient amount of the theoretical principles 
covering their action. 

Locomotives : Simple, Compound, and 
Electric. By H. C. Reagan. Fifth 
edition, revised and enlarged. New 
York : John Wiley & Sons. 8vo. ; 
cloth; 932 pages ; 494 illustrations. 
Price, $3.50. 
This edition has been revised by the author 
to include the latest developments of steam and 
electric locomotives. The development of the 
steam locomotive includes the balanced four- 
cylinder compound and the steam superheater. 



The principle of compounding has been de- 
scribed in full as applied to locomotives both in 
the United States and foreign countries, in- 
volving the use of two-, three-, and four-cyl- 
inder engines. A chapter has been devoted to 
foreign-built compound engines, some types 
being described, which are not modern, because 
they show the efforts put forth at their re- 
spective periods to improve the compound loco- 
motive, and they form part of the evolution 
of the compound engine. The rapid develop- 
ment of the electric locomotive, and its use' 
on trunk-line operations, require the treatment 
of the construction and operation of the elec- 
tric locomotive in great detail, together with 
the apparatus essential to the generating and 
transmitting of the current which operates the 
locomotive. The principles of the generating 
and translating apparatus and the method of 
application are explained. The systems of con- 
struction and operation of the electric loco- 
motive are described, to wit : The single-phase 
system, using single-phase motors ; the poly- 
phase system, using induction motors ; the 
three-phase system of generation and trans- 
mission, . using rotary converters, with direct- 
current motors on the locomotive ; the three- 
wire, direct-current system and the simple 
direct-current system, using a trolley and 
ground return. The methods of control and 
the electric brake-apparatus are described. 

Pumps and Hydraulic Rams. Edited by 
Paul N. Hasluck. With numerous en- 
gravings and diagrams. Philadel- 
phia: David McKay. 16mo. ; cloth; 
160 pages. Price, 50 cents. 
Pumps are so much a necessity, and hy- 
draulic rams furnish such easy means for sup- 
plying water to country houses, that a popular 
treatise on the subject is not without use. 
Although this work deals with all forms of 
pumps and of rams, from the simplest to the 
most complicated, the illustrations are so 
clear and the descriptions so well written that 
they can be understood without any diffi- 
culty. 

Instructions for the Infantry Private 
of the National Guard. By Capt. 
John W. Norwood, late First Lieu- 
tenant 23d United States Infantry. 
New York: Arms and the Man Pub- 
lishing Company. 80 pages. Price, 
25 cents. 
The National Guard to-day is composed of 
men willing and anxious to become proficient 
in their duties, but opportunities for drill and 
instruction under the supervision of company 
officers are necessarily limited. The various 
textbooks and regulations require a certain 
amount of technical knowledge and experience 
for the proper understanding of them. "Instruc- 
tions for the Infantry Private of the National 
Guard" enters into an elementary discussion 
of the subjects which are most important to 
the private. It treats of military courtesy, 
discipline, customs of the service, camp duty, 
and guard duty in an interesting and enter- 
taining way. To the important subject of rifle 
practice much space is given. The appearance 
of the book at the present season makes it of 
special value for those about to go into camp. 
It is made up in handy hook form, completely 
indexed for ready reference. 
American Magazine of Aeronautics. 
Published monthly at 142 West 65th 
Street, New York. Ernest La Rue 
Jones, Editor. Price, $3 per annum. 
We welcome this addition to the literature 
of aeronautics. The necessity of such a journal 
is apparent when the importance of this field 
is considered. Aeronautical journals are few 
in number the world over, and every creditable 
addition will be eagerly sought after- Among 
the articles in this initial number are : "Aero- 
nautics at the Jamestown Exposition," by Israel 
Ludlow ; "Conditions of Success with Flying 
Machines," by O. Chanute ; "Theory of Balloon 
Leakage," by A. F. Zahm, Ph.D. ; "English 
Aero Club Exhibition," by Wilbur R. Kimball. 
Among the other articles are : "First Private 
Aerodrome In America" ; "The Aero Club of 
Philadelphia" ; "Gordon Bennett International 
Aeronautic Cup Race ;" "Progress in Aero- 
nautics" ; "Aero Club of America" ; "Aero- 
nautics in England," etc. Twenty-five cents will 
bring a sample copy, and its perusal will prove 
profitable. 

Self-Propelled Vehicles. A Practical 
Treatise on the Theory, Construc- 
tion, Operation, Care, and Manage- 
ment of all Forms of Automobiles. 
By James E. Homans. Sixth Edi- 
tion, revised and enlarged. New 
York: Theodore Audel & Co. 8vo.; 
cloth ; 598 pages ; 500 illustrations. 
Price, $2. 
Although the automobile is an element of 
modern life that has too firm a hold to be 
easily shaken off; and although its design and 
construction have been brought to a very de- 
pendable degree of efficiency and simplicity, 
the driver of motor cars has many problems to 
face. To answer every question that might 
arise would "be too vast a task ; but to an 
ticipate each question by explaining the under 
lying principle, though difficult, is a task that 
can be accomplished. The course followed is to 
take each part of the mechanism, to describe 
principles governing its operation, and then to 
take up in detail the leading types in use. 
In this manner, every phase of automobiling is 
dealt with, from the putting on of tires to 
steam gages. 



Casein. Its Preparation and Technical 
Utilization. By Robert Scherer. 
Translated from the German by 
Charles Salter. London : Scott, 
Greenwood & Son. New York: D. 
Van Nostrand Company. 8vo.; cloth; 
163 pages. Price, $3. 
The casein industry, though limited at pres- 
ent, offers dairymen a growing market for 
their skimmed milk, a purely waste product 
of the cream-separator. The uses to which 
casein can be put are so numerous that it 
must, in time, become a product of the greatest 
importance, replacing, perhaps, celluloid and 
similar compounds in their universal useful- 
ness. Mr. Scherer, in his translation from the 
German of Charles Salter, takes up the subject 
from the beginning. He first tells of the pre- 
paration of the compound, of its origin, and of 
its properties, and then how it can be used. 
The description of its uses is a practical hand- 
book, containing in nearly every case the full 
recipe and directions. 



INDEX OF INVENTIONS 
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Caster for drying racks for shoe factories, 
I. E. Fletcher 

Cathode, H. S. Hatfield 

Cellulose, manufacturing nitrated, A. Voigt 

Cement and manufacturing the same, Port- 
land, T. A. Edison 

Cement burning method and apparatus, T. 
M. Morgan 

Centrifugal machines, overhanging device 
for, J. M. Cornell 

Channel flap layer, W. H. Hooper 

Chimney construction, H. R. Heine 

Chimney cowl or ventilator, A. G. Badger.. 

Chuck, Zulinke & Burget 

Chuck, drill, P. E. Kllng 

Chuck, jeweler's lathe, C. F. Hornbeck.... 

Churn, A. Blair 

Chute, trimming, P. O. Olson 

Circuit closer, F. R. Wlckwiite 

Clip fastener, C. R. Snead 

Clothes rack, A. J. Keegan 

Clutch, friction, A. E. Gagnon 

Clutch, friction, Leonard & Brown 

Coat adjuster, A. E. Gagnon 

Coffin, J. Donahue 

Coin assorter and stacker, B. F. Brewster. . 

Coins, machine for counting, registering, or 
otherwise handling, W. W. Broga 

Collapsible bos, R. P. Brown 

Collar stiffening device, S. H. Tolman 

Combination wrench, E. M. Walters 

Commutator assembling, jig or form for, 
H. E. Genor 

Compass board, H. Rlgby '. 

Composition, J. H. Wilson 

Composition of matter, A. S. F. Lohmann.. 

Concentrator, H. E. Horn 

Contact pole retriever, J. F. Mackin 

Control system, G. H. Hill 

Controller, automatic, A. E. Osborn 

Controlling switch, H. E. White 

Conveying apparatus, E. N. Trump 

Cooker, tireless, C. W. Reynolds 

Copying roller, press, H. Spingler 

Copying rollers, moistener and casing for 
press, H. Spingler 

Corn popper handles, means for protecting, 
C. D. Eymann 

Cotton chopper, J. McCoy 

Coupling pin, J. C. Yeiser 

Couplings, machine for recessing, W. C. 
Reilly 



(See note at end of list about copies of these patents.] . Cover, vacuum receptacle, W. Haaker 

_ .... _____^— ^ ... Crimping mechanism, R. B. Ware 

o„, ,n Q Crockery handle, detachable, H. F. Fowles. 

Abrading apparatus, J. L. Newell 2Si'i„° Crushing and pulverizing machine, W. J. 

Acid chamber, sulfuric, O. H. Ellel 860,968 . Bell 

Adding machine, W. B. Herbert 8©»,662 ! Crushing machinery, il j. Gray" '. ........ 

Aerial navigator, F. M. Mahan 861,133 j Cue w H Bucknum 

Air brake coupling, automatic, T. B ■ I Cultivator, M. H. Nicholson.'.'.';].'.'.'.'.'.'.'.'.'! 

McMillan ffl'Wj Cultivator, J. M. Peerson 

Air brake system, A. A. St. Clair °°°'?;S Culvert, corrugated metal, C D. voris 

f ll br i k „ e ! y8te ™4, el £__l _n .' Meech - H_V"^ Current machine, alternating, M. C. A. 

T iu * 7 " ' Latour 

Current motor, alternating, E. F. W. Alex- 

anderson 

Current motors, controlling alternating, C. 

P. Steinmetz 

Curtain fastener, C. E . Chamberlin 

Cuspidor, N. N. Cherry 

Cuspidor, M. E. Chamberlain 

Cut-out, automatic, G. Eastham 

Desk attachment, Baylor & Laver 

Diffusion apparatus, von Klaudy & Junger. 



Air compressor, W. Reavell ' 8K(] #28 

Air compressor, J. F. Davidson 860,9#5 

Air ship, C. L. Buckwalter 861,017 

Anchor bolt, I. Church 860,636 

Annealing furnace, electric, A. 1j. Marsh.. 861,135 

Au dmobile, H. L. He 861,183 

Automobile weather front, A. X. Krower.. 860,811 

Axle, vehicle, M. W. Heyenga 860,866 

Bag frame, muff, J. F. Bleda 860,626 

Bag holder, S. B. Durham 860,646 

Baling machine, S. Martin 860,755 

Basket construction, D. H. Ryan, reissue.. 12,676 Dish dralne'rf'H" " t!' Hugh"s 



Battery can or receptacle, storage, T. A. 

Edison 861,242 

Bearing, roller, W. S. Sharpneck 860,832 

Bed, W. H. Cling 861,092 

Bed, folding, A. C. Thew 861,060 

Bed, folding twin, G. E. Reed 860,886 

Bed support, folding, M. R. Rodrigues 860,941 

Bedstead, convertible, W. H. Richards 860,938 

Beehives, combined bottom board and 

feeder for, E. T. Cary 860,852 

Beer pipes, cleansing liquid for, H. C. 

Stfefel 860,768 

Bell, electric, C. C. Cadden 861,162 

Bill board, J. M. Goller 861,109 : Drinking fountain, poultry, T. Bisehoff 

Billiard cushion, O. E. Smith 861,148 ; Dust pan, A. W. Shank 

Binder, rile, J. C. Dawson 860,642 i Dust removing pneumatic machines, suction 

Binder, loose leaf, W. S. Proudflt, Jr 860,885: device for, J. R. Blum 

Binder, loose leaf, J. H. Perkins 861,050 Dyeing or printing in shaded colors or tint's, 

Binder, temporary, F. B. Jordan 860,919 

Blast furnace, J. W. MacDonald 860,983 

Blind slat tenon, O. H. Chandler 861,088 

Block molding apparatus, W. M. Scott 861,144 

Block signal system, E. F. Bliss 861,015 

Board. See Bill board. 

Boat, W. J. Nolan 861,045 

Boat, bicycle, L. P. Hill 860,664 

Boat, life, C. W. Weiland 860,951 

Bobbin and spindle, combined winding, E. 

Atwood 861,075 

Bobbin holder, J. Pearson • 860,690 '•. Electric meter, W. J. Mowbray 

Bobbin holder, T. J. Murdock 860,933 Electric motor, dynamo, and the like 

Bobbin machine, A. Braun 86«,631 '.'--. 

Boiler, O. D. &. J. W. Chenoweth 860,728 

Boiler, C. E. Chapman 861,089 

Boiler cleaner, E. H. Relter 861,053 

Boiler safety device, G. E. Whitney 860,717 

Book for library shelves, dummy, F. E. 

Coulter 861,020 

Book holder, E. B. & F. A. Taylor 860,772 

Book leaf holder, S. S. Potter 860,823 

Bottle capping machine, H. S. Brewington 860,787 
Bottle carrier for bottling establishments, 

M. W. Norkewitz 860,936 

Bottle case, F. J. Sober 860,836 

Bottle closure, Dllks & Park 860,737 

Bottle closure, F. W. H. Clay 860,964 

Bottle, non-reflllable, W. L. Pefley 861,049 , Eyeglasses or spectacles, G.F.Appiegate. 

Bottle stopper, M. Ryan 860,995 I Fabrics, machine for rubbing narrow, H. 

Bottle stopper, water, Sehweinert & Kraft. 860,698 ■ - ■ ■ 



Dish washer, C. O. Hescox 

Display device, F. W. Chamberlain 

Ditch cleaning shovel, R. A. Goggin 

Ditching machine, J. S. Blackie 

Door construction, sliding, S. A. Baker. . . . 

Door hanger, J. H. Burkholder 

Doughnut cutter, Baum & Edwards 

Draft equalizer, N. A. Redness 

Draft rigging, J. E. Muhlfeld 

Drapery fixture, T. F. Byron 

Drawer guide, Barr & Coffin 

Dress shield, Hardcastle & Blddle 

Drill. See Power drill. 



color feeding attachment for machines 
for, M. Becke 

Dynamo construction, H. Leitner 

Dynamo, unipolar, W. Mathiesen 

Electric conductor, C. E. Eveleth 

Electric induction furnace, J. Harden 

Electric machine, dynamo, R. B. William- 
son 

Electric machine, dynamo, A. C. King 

Electric machine, dynamo, E. F. W. Alex- 
anderson j 



moisture proof, F. W. Ells. 

Electrical connection, P. Horan 

Electrical distribution system, J, W. Achard 

Electrical lugs, making, G. A. Tower 

Electrogalvanic apparatus, F. F. Hespe. ... 

Electrolysis, G. Rambaldini 

Engine sparking device, explosive, W. A. 
Vause 

Engine with rotary cylinders, M. Bucherer. 

Engines, crank case and bearing for explo- 
sive, H. E. Coffin 

Envelop machine, L. Marcell 

Excavating machine, gravel, E. Ulrey 

Explosive and making the same, high, F. 
B. Holmes 



Box filling machine, A. L. F. Mitchell 860,877 

Box lid holder, H. E. Feldman 860,648 

Box machine, G. A. Barnes 860,845 

Brake beam fulcrum and manufacture, E. 

I. Dodds 860,966 

Brake gear, hydraulic, L. J. Crecelius 860,640 

Brake mechanism, fluid, W. H. Daily 860,789 

Brake slack adjuster, automatic, R. F. 

Hamilton 860,800 

Braking device, V. Lamb 860,673 

Bread cutter, W. H. Keeler 861,124 

Broiler, S. S. Eccleston 861,168 

Broom hanger, B. Clark 861,091 

Brush blocks, etc., machine for boring, C. 

E. Flemming 861,210 

Brush, tooth, G. Strassburger 860,840 

Buckle, J. W. Gonce , 861,111 

Building construction material, G. M. Mar- 
shall 860,682 

Bulletin board,' S. J. Connies 860,729 

Buttonhole, P. Weiss 861,068 

Cabinet, kitchen, H. Harrild 861,114 

Calibrating device, C. H. Hill 861,212 

Cap and manufacturing same, apparel, N. 

E. Kahn 860,749 

Car and the like, transportation, T. R. 

Brown 860,850 

Car body, E. I. Dodds 861,208 

Car buffer, D. E. Thompson 861,061 

Car construction, passenger, A. H. Slsson. 861,145 

Car door, grain, W. H. MeMachen 860,934 

Car draft rigging, G. W. Nye y 861,223 

Car, dumping, E. I. Dodds 861,207 

Car grip, F. B. Wentworth 860,777 

Cars, compound dumping hinge and auto- 
matic door bar for ore, W. C. Matte- 
son 860,817 

Cars, etc., skid for baggage, W. Leach . . 860,752 

Carbureter, F. E. Bowers 860,848 

Carbureter for oil engines, G. Enrico 860,908 

Carpet securer, stair, W. B. Waugh 861,067 

Carpet stretcher, F. Richardson 860,992 

Carriage seat, auxiliary, D. S. Staebler 861,058 

Carrier. See Bottle carrier- 
Cartons and the like, machine for folding 
and tucking, Peters & Hungerf ord. . . . 

Cartridge, blsstlnt, O. T. Finch __. _ 

Cash register, C. Lent 860,740 Gearing, f rictional, J. Gomborow 

Cash register, J. H. McCormick 861,237 Glass for counting picks or threads in 

Cask making machine, J. Gilmour 860,9731 fabrics, J. S. Yer_ason 



860,65(1 
860,657 
860,776 



860,685 

860,730 
861,179 
861,175 
860,721 
860,781 
860,980 
861,120 
860,895 
861,141 
861,006 
861,146 
860,808 
860,654 
861,131 
860,653 
860,738 
861,157 

860,960 
860,724 
860,774 
860,949 

861,105 
860,765 
861,150 
861,132 
861,214 
860,681 
860,976 
860,882 
881 ,2:19 
«6U,700 
860,991 
861,227 

860,838 

860,793 
861,042 
860,780 

860,937 
860,743 
860.950 
860,741 

860,783 
861,172 
861,158 
861,687 
861,«48 
861,002 

860,981 
861,012 

860,998 
860,634 
860,901 
860,904 
860,907 
860,625 
880,810 
861,181 
880,804 
880,635 
881,107 
861,080 
860,959 
861,083 
861,076 
860,694 
860,932 
860,963 
860,623 
860,915 

861,156 
861,195 

860,786 



860,893 
860,813 
861,192 
861,100 
861,031 

860,953 
860,979 

861,072 
860.987 

860;791 
860,665 
861,155 
860,889 
861,117 
861,226 

860,710 



860,638 
860,984 
861,200 

861,177 
861,074 

860,833 
860,645 
860,926 
860,679 

861,161 

861,005 
861,224 

860,751 
860,798 
861,186 



Simonin 

Face cover* M. F. Dobbins 

Farm gate, M. Loomis 

Fastening device, separable, J. A. Lewis... 
Feed boxes, time operated mechanism for, 

J. W. Cable 

Feeder for pigeons, squabs, or birds, C. 

Wentzien 

Ferrosilicon, producing, E. F. Price 

Fibrous composition, vulcanized, J. W. 

Kumph 

File, F. N. Gilbert 

File cabinet, B. H. Jeffers 

Filing devices, attachment for paper, P. H. 

Yawman eou.aoc 

Filing drawer and compartment, H. O. 

Brigham 860,898 

Filtration and water supply system, F. 

Grote 861,028 

Fire alarm, pneumatic, W. Wadsworth .... 860,842 

Fire extinguisher, J. L. Williams 860,779 

Fireproof buildings, partition for, B. J. 

Kahn 861,215 

Fireproof partition and furring, A. Pr_ Me. 860,884 

Fish bait or lure, J. Heddon 861,116 

Flower pot, knockdown, C. D. E. Norum . . 861,046 

Fly screen, T. Norum 861,140 

Fodder cutter, F. G. Harrison 860,916 

Fodder tie, corn, F. Bulllnger 860,727 

Form and arm pad, combined bust, D. Har- 
rison . . . '. 861,115 

Freezing machine, J. B. Schafer 860,828 

Fudge box, J. J. Clause 860,637 

Fumigator, M. R. Fuller 860,862 

Furnace, M. V. Smith 860,888 

Furnace regulation, G. W. Goehns 860,974 

Furnaces, automatic slip return pipe for 

blast, A. J. Fulton 860,970 

Game, D. H. Martin 860,985 

Game apparatus, C. H. Lee 860,924 

Game box, M. J. Howlett 861,032 

Garment fastener, A. B. Reld 860,827 

Gas engine, E. Franklin 860,651 

Gas engine, N. Crane 860,732, 861,205 

Gas scrubber, E. F. Lloyd 860 753 

Gate, J. W. Johnson 860,670 

.764 Gate opening and closing device, D. A. Lee 860,875 

,209 Gearing, Shaw & Chartener 860,944 

""'" " . - .- . 861,110 

861,153 
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IStar' 

Automatic 
Cross 
Feed 



Foo* and 
Power 

Screw Catting 

Lathes 



FOR FINE, ACCURATE WORK 

Send forCatalogue B. 
SENECA FALLS MFQ. CO. 

695 Water Street, 
Seneca Falls, N.Y., U.S. A. 



Engine and Foot Lathes 

MACHINE SHOP OUTFITS, TOOLS AND 

SUPPLIES. BEST MATERIALS. BEST 

WORKMANSHIP., CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0. 



TtieCupperClip 

t&~ Its triangular shape prevents 
entangling and gives three times 
the capacity of any other Clip for 
attaching pauers together. 

Beat 4c Cheapest. All Stationers. 

CLIPPER MFG. CO., 

401 West 124th St., New York, U.S.A. 
' SeadUOcfornsaptabox of 100 ; or SOc. for clips sad desk tray. 




CURRENT WHEN YOU WANT IT 



You can have ignition current for 
your automobile or motor boat at any 
time fora tar ting, runningorreserveby 
iDstallingfto Apple Battery Charger. 

Attached to fly -whet 1 of engine, 
it generates enough current to Keep 
Uor.ige batteries al way charged and 
to maintain electric light*. Specify 
this outfit on your car or boat. 

Tilt IhTtaB El«lr1tal »*£- Co.j 9& St. Clllf St., Dtytoo, QUO 






Detroit 

Ingine 



BlUlt without r run t Ijjf ; no 
eaffli, tkItm, upttnRiorapro- 
ckets. Out* Jnioriua p*4U, 
All Uu- 
lUEi Jjaiv- 
bitted. tot 

Rcw 
"In at, Sijl 

Heal, launch * ItifJOUin 
fried for 

bmfBmmt fab, 
SEND ft-trtl t'ELBB CATALOG, 




«23 — 



3^7-ro-H. P. 

Pi .r;-- , t,.„ 1 ,'il'- 

vri«i f dyi- 
In tiara and 

p| gtaDl 

Crank 
drop for- 

C «l rtMl. 

All »U»I 

ready to ship 



DETROIT ENGINE WORKS 

i;«a Jefferson Ave. Detroit, Micb 




MIS 



GRINDER 



Has no pumps, no valves. No 
piping required to supply it with 
water. Always ready for use. Sim- 

f>lest.in construction, most efficient 
a operation. Price will interest you. 

W. F. & JNO. BARNES CO., 

Established 187?. 
1999 Ruby St.,. Rocktord, All. 




Would You"Make the Round 
Trip" Without Uncertainty? 

Investigate the 

Hildreth 
Marine Motors 

We are ready to 

"SHOW YOU" 

Scad for valuable facts 
about Marine Motors 

THEHlLDBEmtHrUCO, 

■THlmlfcW. LiUKJnff., MLliIl.j U.S.A. 



BARKER MOTORS 

Reliab.le.--1X to 10 H. P-Economlcal 

Their perfect operation and reli- 
ability are due to common sense 
mechanical ideas and good construc- 
tion. While low in price, they are 
made of best materials with careful 
attention to details. 

C.L. Barker, No rwalk.Conn 




Cushman 




The Man Who Gets 
THE MOTOR 

mustinvest enough money to insure 
Good Material and Workmanship. 
Cushman Motors have ground cylin- 
ders, piste us, pirfou rings and crank 
shafts, crank and platan pins hard- 
ened, gas tight adjustable bearings. 
All parts finished according to mi- 
crometer measurements and are inter- 
changeable. Write for Catalogue if 
interested. Engines from 2 to 14 h.p., 
2-cycle, light weight, easy starting. 
Cnahman Motor Co., Lincoln, Neb. 




Motors 



| for airships and other pur- 
poses where liehtand power- 
ful engines are required 
1 to & cylinder. 3J£ to 41 H. 
P. Adopted by War Depart- 
30B.P. 150 lbs. ment. Send for catalogue B. 

G. n. CTJK.TISS MANUFACTURING CO. 
Hammondsport. N. V . 




Contractors Supply 



The Smith Mixer 

Thoroughly mixes Con- 
crete in less time than any 
other machine made. Over 
2,500 in use, made in six 
sizes. The most efficient 
mixing deviceknown. Send 
for Catalog and Facts. 
E. Co., Old Colony Building, Chicago 



How to Construct 
An Independent Interrupter 

In Scientific American Supplement, 1615, 
A. Frederick Collins describes fully and clearly with 
the help of good drawings howan independent multiple 
interrupter -may be constructed for a large induction 
coil. 

This article should be read in connection with 
Mr. Collins' article in Scientific American Supple- 
ment, 1605, "How to Construct a 100-Mile 
Wireless Telegraph Outfit." 

Bach Supplement costs 10 cents; 2§ cents for the 
two. Order from your newsdealerorfrom 

MUNN & CO., 361 Broadway, New York 



Glass, producing opalescent, J. I. Arbogast. 860,957 

Glazier's point, W. H. Jones 861,188 

Go-cart, folding, W. C. Bull 861,203 

Gopher trap, J. A. Hell 861,174 

Grain drill attachment, S. W. Rowell 860,695 

Grain graders or like machines, screw 

roller for, H. W. Maxwell 860,757 

Grinding mill, M. P. Abbe 860,782 

Grinding mill, W. R. Cunningham 860,788 

Gum purifier, C. T. Hamilton 861,113 

Gun, air, W. B". Markham 860,754 

Gun trap, W. Klespies 861,128 

Gutter attachment, rain, L. H. De Llmon.. 861,095 

Hammer, drop, O. S. Beyer 860,784 

Hanger. See Broom hanger. 

Harrow scraper, disk, A. L. Moen 861,236 

Harrow sulky attachment, C. S. Sharp 861,196 

Harvester, beet, M. Goodfellow 860,655 

Harvester, grain, H. J. Case 861,087 

Heating boiler, H. P. J. Earnshaw 861,167 

Heating method, r. A. Simonds 860,700 

Heel compressing machine, F. F. Ray- 
nun*, 2d 860,692 

Heel nailing machiDe, G. M. Pettenglll 861,051 

Heel spring, G. E. Swan 861,000 

Hinge, chair back, O. P. Brelthut 860,«32 

Hoisting apparatus, expansion drum for, 

Drlscoll & Renn iee 860,859 

Hoof cutter, A. Loock 860,815 

Hook, C. A. Nauman 861,044 

Hooping casks and the like, machine for, 

B. W. Whiteman 860,778 

Horn support, amplifying, A. S. Marten, 

reissue 12,674 

Horseshoe, R. E. L. Humphreys 861,033 

Horseshoe, A. Kwikkel 861,130 

Hot water furnace, H. L. Bruce 860,725 

Hub, wheel, B. F. Powell 860,824 

Hydraulic motor, reciprocating, E. Held- 

maier 860,660 

Hydraulic press, W. Astfalck 860,958 

Hydraulic press, A. Schwieger 861,194 

Hydrosulfite mixture and making same, 

stable, W. Majert 861,218 

Hydrosulfites, production of stable, dry, M. 

Bazlen 861,014 

Indigo, making, N. Caro 860,900 

Ink well, J. B. Randolph 860,825 

Insulation to electric conductors, apparatus 

for applying, L. W. Downes 861,097 

Insulation to electrical conductors, appa- 
ratus for applying, L. W. Downes 861,021 

Insulator and support for electric lines, T. 

Varney 861,063 

Insulator for electric lines, strain, T. Var- 
ney 861,149 

Insulator, strain, Varney & Aalborg 861,#64 

Insulator, strain, C. Aalborg 861,071 

Insulator, strain, H. P. Davis 861,094 

Iron oxlds, reducing, H. W. Lash 860,922 

Ironing and shaping machine, collar, A. T. 

Cox 861,240 

Ironing table, C. Zimmerman ^61,154 

Jar cover, metallic, J. P. Lyon -60.982 

Key lock, multiple, J. Roche 860,940 

Kitchen table, E. C. Pitcher 860,822 

Knitting machines, mechanism for operating 

special needles in, E. A. Hirner 860,868 

Label applying machine, W. W. Bradbury. 860,629 

Lactates, manufacturing, A. A. Claflln 861,163 

Lamp. denatured alcohol gas, G. G. 

Schroeder 860,996 

Lamp, gas, A. H. Humphrey 861,182 

Lamp, sectional incandescent. Bill & Red- 
man 860,627 

Lamp socket, electric, T. H. Hill 860,867 

Lamp, therapeutic, H. E. Coger 861,019 

Lamps, machine for making . stems for in- 
candescent, Howell & Burrows 860,977 

Lathe, P .. Krepp 860,921 

Lead cutters, gage .attachment for, G. M. 

Durell. 860,739 

Ledger clasp, loose leaf, J. L. Taylor 861,198 

Lenses, forming, W. I. Seymour...... 861,055 

Letter sheet and envelop, combined. J. T. 

H. Mitchell, reissue 12,675 

Letters and the like, machine for folding, 

O. W. Johnson 861,187 

Level glass, J. W. Plimpton 860,990 

Lightning arrester, W. J. Meyer 860,683 

Lightning arrester, C. P. Steinmetz 860,997 

Liquid fuel feeding system, G. E. Whitney. 800,716 
Liquid separators, liner for centrifugal. 

Marsh & Hackett 860,928 

Liquids, separating the moisture from the 
constituent solids of, L. C. Merrell, 

et al 800,929 

Lock. See Key lock. 

Lock protecting device, C. E. Lelghton 861,243 

Locomotive, J. W. Finch 861,101 

Locomotive driving boxes and driving wheel 
hubs, lubricating device for the surfaces 

of, M. Millett 860,819 

Locomotive driving boxes, lubricating device 

for the surfaces of, M. Millett 860,818 

Loom, G. P. Hutchins 860,918 

Loom filling replenishing mechanism, B. 

Janelle 861,185 

Loom picker check, W. H. Ayer 861,013 

Loom shuttle motion, H. L. Goodwin 860,863 

Loom warp stop motion, J. K. Lanning.... 861,190 
Loom warp stop motion, C. D. Lanning.... 861,191 
Loom warp stop motion, J. K. Lanning.... 861,217 
Looms, lever moving mechanism for, W. M. 

Wattle 860,715 

Looms, weft carrier for weft replenishing, 

M. L. Stone 860,703 

Mail bag catching and delivering device, C. 

R. Yeager 861,009 

Manifolding device, L. Winkelmann 860,719 

Mask, catcher's, Gamble & Smith 861,170 

Massage apparatus, abdominal, J. C. Johan- 

sen 860,669 

Mattress frame, H. A. Bacon 861,201 

Measure, tailor's, R. Thompson 860,773 

Metal bars, machine for clearing, H. Muller 860,760 
Metal bodies, apparatus for producing .com- 
pound, J. F. Monn.t 861,220 

Metal cutting machine, H. John 861,122 

Metals and compositions used therein, manu- 
facturing, Goldschmldt & Well 860,799 

Metals, depositing and recovering, W. A. 

Hendryx 860,661 

Meter, Broido & Lubach 860,961 

Mining column, J. W. Kittredge 860,750 

Mold, W. B. Norton 860,989 

Mosquito netting frame, M. E. Kelly 861,034 

Motor control system, A. Sundh 861,197 

Mower, lawn, I. Ellwood 861,098 

Music Indicator, E. Wilson 860,890 

Music roll spool, G. H. Davis 860,965 

Nail clipper, G. Havell 860,975 

Nest trap, W. E. Olmsted 860,880 

Nut, adjustable axle, C. Miller 861,219 

Nut adjuster, rail belt, H. Smiley 861,147 

Nut lock, J. W. Higginbotham 860,663 

Nut lock. W. Vf. Morey 860,758 

Nut lock, Van Wormer & Moudy .' 861,062 

Nut lock, T. P. Vuncannon 861.065 

Nut lock, F. W. Newman 861,139 

Nut lock, A. R. & W. F. Keehl 861,216 

Nut tap, W. M. McKenzie 861,221 

Oil cup, J. H. Davis 861,165 

Oils, producing purified hydrocarbon, L. B. 

De Camp 861,232 

Oiler, multiple, W. Montfort 860,931 

Organ, C. S. Haskell 860,745 

Oven doors, securing means for windows of, 

G. F. Pross 860,691 

Oxids, reducing refractory. K. A. Kuhne. . . 861,129 

Packing device, ^rotary, F. L. Gregory 860,656 

Packing for pumps for oil wells, etc., F. 

M. Kleckner 861,127 

Packing, manufacture of, L. E. Adams 860,720 

Paintings, producing facsimiles of oil, H. 

F. Gribble 861,025 

Paper, T. Scberf 860,697 

Paper clip, J. R. Day 860,856 

Paper holder and filler, W. W. Wilhelm... 861,007 

Paper softening apparatus, T. Scherf 860,696 

Pavement plant, plastic. G. W. Lamson 860,674 

Pea -it roaster. .W. C. Huyck 861,235 

Pen, C. W. Butterworth 860,962 

Pen and locking device therefor, self-filling 

fountain, T. Stevens 860,839 

Pen, fountain, W. K. Holmes 861,118 

Pen, fountain ruling, C. H. Smith 861,057 

Pencil, lead, C. Pintz 861,052 

Phonograph horn support, Bndres & Pletsch. 860,792 



Iver Johnson 



SAFETY AUTOMATIC 



Hammer the Hammer 



A revolver that can be discharged 
in any other way than by pulline 
the trigger is a mechanical absurd- 
ity as well as a constant da..ger. 

The things you .an do to an Iver 
JohnsonSafetyAutomaticRe olver 
without discharging it woul- keep 
you busy all day. The one thing 
you can't do to it is — fire t in any 
other way whatever than by pull- 
the trigger. 

Handsome in appearance, made in many styles— like a rifle for accuracy— hard- 
hitting and speedy— but always safe to handle. 
Send for "SHOTS," & booklet about absolutely safe revolvers, an do ur illustrated catalogue of superior firearms 

Iver Johnson Safety Hammer Revolver I Iver Johnson Safety Nammerless Revolver 

plated finish. 32-38 £l 



S-ln. barrel, nickel-plated finish. 22 rim- 6C 
fire cartridge, 32-38 center-fire cartridge sp" 



3-in. barrel, nickel-,, 
center-fires cartridge 



I 



For sale by Hardware and Sporting Goods dealers everywhere, or will be sent prepaid on receipt 
of price if your dealer will not supply. Look for the owl's head on the grip and our name on the barrel. 

IVER JOHNSON'S ARMS & CYCLE WORKS, 170 River Street, Fitchburg, Mass. 

New York: 99 Chambers Street. Hamburg. Germany: Plekhuben i. 

Pacific Coast: 1346 Park St., Alameda, Cal. London. England: 17 Mincing Lane, E. O. 

Makers of Iver Johnson Single Barrel Shotguns and Iver Johnson Truss Bridge Bicycles 



Keystone Well Drills 




for Artesian aDd Ordinarv Water 
Wells; Mineral Prospecting anil 
Placer Teatine for Dredgers; 
Deep Drilling foi *)il and Gas ; 
Contractor's Blast Hole Drilling, 
River and Harbor Exploration, 
etc. Our five catalogs are text- 
books in these Imps. 

KEYSTONE WELL WORKS 
Beaver Falls, Pa. 



Kerosene Oil Engines 



i 



Marine, Stationary, Portable 

riO DANGER. Maximum Power, Light- 
est Weight. Simple. "Reliable, Economical. 
No Batteries, Self Ignition by Compres- 
sion. Fully guaranteed. Write for Cata- 
logue S. A. (CiF** No charge for packing. 

INTERNATIONAL OIL ENGINE CO. 
38 Murray St., New York, U. S. A. 




Asbestos and Magnesia Products 



i 



STEAM PIPE AND BOILER COVERINGS. 
ASBESTOS PACKING (For all aurposoS!. 
ASBESTOS FIRE-RESISTING CEMENTS. 
ASBESTOS BUILDING MATERIALS. 

. W. JOHNS-MANYILLE 



J-M" ASBESTOS ROOFING. 
ASBESTOS FABRICS. 
KEYSTONE HAIR INSULATOR. 
ELECTHICAL SUPPLIES. 



CO. 



NewYork. Milwaukee. Chicago, Boston, Philadelphia, St. Louis. Pittsburg, Cleveland. New Orleans, Kansas 
City. Minneapolis, San Francisco, Los Angeles. Seattle. London. 



BURNS' Adjustable Telephone Holder mid Extensible Brick et 

Skull us fi.'ib tip L-u*-Br,-ufllfif Kr^t-l ^gjiaih^ *"or lilt In m 
LnJ InuwpflrtilSos rb.rc^s, Mill w)wl]l ^sflj] Btfk ti.li top daskji. 
itonri vrjj mi. ut uvwe brwkeU. It for %^r* M A I Hsn IstjjmI fi- 
lmy nunu ya. da not II hs li, yes may ^2 H 4lol ol ■rttan. 
rvturti [a u» and wo will rrfund yaar 
in. in,. v, Ws will em! ml via upon TV. 
■Mtj fir?. Iiultrtlr, N'o. I3SY. 
U i,]l. slsii I'tf irar rfloiplsls 
Tslephtmu £xchut;Mt, 




Jr*r.Ht*ti ElrvtrU TFl.phonf i'e., «400 to MM8M, fit,, l L lil<.jri. 

One Hoxie Bullet 
Hills 

No other bullet mushrooms 
so perfectly en fiesh. That 
ball insures it. 
One shot tears a deep wound, 
which kills at once. 
If you use Hoxte Bullets for 
big frame, you'll come back 
with the game, not a story. 
A 30 Cal. Hoxie will kill any 
Same In America, savio? you rifle 
weight, ammunition and game. 
TI.e most successful sportsmen 
are enthusiastic about Hoxie. 
As&your dealer, or -write direct. 
An instructive booklet /or your 
i name ami address. 

EOI1E AMMUNITION CO. 

MO A lUrquiu BMg„ Chicago, JIL 






The K-W Magneto 

For jump spark only. Just thti 
thing for your Automobile and 
Motor Boat. Does away with all 
batteries. Will start the engine 
easily. Price, $35.00. 

THE K-W IGNITION CO. 
27 Pow«r Ave.. Cleveland, O* 



ir&_ 'tis. 



National Touring Cars, 
Limousines, and Runabouts 

Have proven their High-standard and Abso- 
lute Reliability by actual service in the hands 
of their users. 

" Universally Satisfactory" is The Verdict 

We want to familiarize you with National 
Service Records. Write for our booklet, " What 
owners say about their N ational Cars. 1 ' 

Model H, 4 cy I., 5 OH. P. Model L, 6 cyl.. 75 H.P. 

In\ frttitr ate — '* Examine a 
National." 

Haudled by dealers id almost all localities. 
Descriptive catalogue on request. 

NATIONAL MOTOR VEHICLE CO. « 

1019 E. 22d St., Indianapolis, lad. ^PRr 





ELECTRIC LAUNCH MOTOR. - THE 

ih'-i*;n mi this ihijxt ia for n motor of ununiml rHmnhoity 
of ct.tjfltrm'i ioh. wlilioh ran euslty lie hullf. by tin anrnrtuir 
At Muall BQItj 1 1 ix IntcmJtuJ fur n bum of about 34 feet 
it. it all mitt -t (f-vl ii iiiuli*** bi-mn. dmv, \t\u is iili-Im^. .'un1 
in cupuhlL* uT nrniH'inDHtiurti uraft at a HtveiJ <*f 7 lui-eri 
per hour. Illustrated witb ?1 oon. Sec tiritiNTmc 

AMEH..CAN SUWLEMWC*, No. 1202. iTiC* 10 i>a..fcjft by 
ni:ul. from tbis office ami from nil m?wMlt*nl' ni * 



THE MAKING OF A DRY BATTERY. 
— ScibntificAmbrican Supplements 1 OOl, 13sr, 
1 ,{83. Invaluable for experimental students. Price 
10 cents each, by mail. Munn 8c <"ompany,361 Broadway 
New York City, and all newsdealers. 




The 20th Century Disinfect 
and Germ Exterminator 

Insures a healthy home, stable, hen 

house, doe kennel, pig pen 

or outhouse 

Is \ori'PQisonous 

Used everywhere with perfect safety 

Send fen- facia 

NATIONAL CHEMICAL CO. 

328 E. 13th St., Anderson, lad. 



Little Giant Planer 

MATCHER AND MOLDER 

with our patent adjusting feed device ac- 
complishes fast clean work, 
in both bard and soft wood, 
and with economy. Sand 
for our catalog with prices. 
JOSIAH ROSS UFO. CO. 
1459 NlftgBi-ft Street 
Buffalo, N. T, 
Manufacturers of Woodworking Machinery and Inclined Band Saw Mills 




MILLS FORilL MATERIALS. 

OUR BUSINESS IS TO MAKE 

MACHINERY FOR GRINDING 

CHAIN. CRUSHING ROCKS AND 

PULVLRlZINC- ALL HARD i\lt- 

S1ANCE5. Wt HANDLE ALL 

KINDS OF MATERIALS FROM COT- 

— TON-SEED TO ROOTS AND HERBS. 

BY AN UNEXCELLED PR0- 

JCES5. IF YOU WANT 
ANY KIND DE A 
Hill OR GRINDING 
MACHINE. COME TO 
US AND YOU WILL 

QITTHLBCST 

, AND STILL SAVE 

*iAL mm onuaHo you m°7o ---' 

SPROUT, WALDRON & CO, 

S£MI°*CATAL0GN<>4) MUMCY, Pa. 



How to Build a 5 H.P. 
Gas Engine at Home 

In Scientific American Supplements 
1641 and 1642, E. F. I,ake describes simply 
and thoroughly how a five horse power 
gas engine can be built at home Com- 
plete working drawings are published, 
with exactdimensionsof each part. Price 
by mail for the two Supplements, 20 cents. 

Order from your 
newsdealer or from 



MUNN & COMPANY" 
Publishers 

36 1 Broadway, New York 



August 3, 1907. 



Scientific American 



89 



Important Books 



The Scientific American 

Cyclopedia of 

Receipts, Notes and Queries 

15,000 RECEIPTS 
734 PAGES 

Price $5.00 in cloth; $6.00 in sheep; $6.50 in 
half morocco, postpaid. 

THIS splendid work con- 
tains a careful com- 
pilation of the most use- 
ful Receipts and Replies 
given in the Notes and 
Queries of correspond- 
ents as published in the 
Scientific American 
during the past sixty 
years; together with, 
many valuable and im- 
portant additions. 

Over Fifteen Thousand 
selected receipts are here 
collected- nearly every 
branch of the useful arts 
being represented. It is 
by far the most com- 
prehensive volume of 
the kind ever placed be- 
fore the public- 




Mechanical Movements 

Powers, Devices and Appliances 

By GARDNER D. H1SCOX, (I.E. 
Large 8vo , 402 Pages, 1649 Illustrations, with De- 
scriptive Text. Price $3.00. 

A DICTIONARY of Mechanical Movements.Powers, 
Devices and Appliances, embracing an illus- 
trated description of the greatest variety of me- 
chanical movements and devices in any language. 
A new work on illustrated mechanics, mechanical 
movements, devices and appliances, covering nearly 
the whole range of the practical and inventive field, 
for the use of" Machinists, Mechanics, Inventors, 
Engineers, Draughtsmen, Students, and all others 
interested in any way in the devising and operation 
of mechanical works of any kind. 



Mechanical Appliances 

riechanical Movements and 
Novelties of Construction 



AN Encyclopedia of Mechanical Movements 
Mechanical Appliances, including many N< 
ttoa * it J .-rrr 1 -Tni"*ifm in*tt\ i « U it . QiAiiical o p v ra tig u 
~xaL 



and 
Novel- 



of the Arts, Manufactures, and in ■ Engineering 
For Engineers, Draughtsmen, Inventors, Patent 
Attorneys, and all others interested in Mechanical 
Operations. 

By GARDNER D. HISCOX, M.E. 

Being a Supplementary Volume to the Author's 

Work entitled Mechanical Movements, Powers 

and Devices. Contains 1000 Special Hade 

Engravings. 400 Pages. Cloth 

Bound. Price $3.00. 

Theadovetwo volumes sold together for $5.00 Postpaid. 



w- -«*tety 

S* SsTirt h 



Electrician's Handy Book 

By PROP. T. 0'CONOR SL0ANE. A.M., E.M., Ph.D. 

Handsomely Bound In Red Leather, with Titles 

and Edges in Gold. Pocket Book 

Style. Price $3.50. 




A THOROUGHLY practical reference book of 768 
pages, covering the entire field of electricity. 
Contains no useless theory Kverytbing in it is to 
the point and - can be easily understood by the stu- 
dent, the practical worker and the everyday work- 
ing electrician. T e advanced electrical engineer 
will also receive great benefit from its perusal and 
study. 

It is a work of the most modern practice, written 
in a clear, comprehensive manner, and covers the 
subject thoroughly, beginning at the ABC of the 
subject, and gradually takes you to the more ad- 
vanced branches of the science. It teaches you 
just what' you should know about electricity. 



Practical Pointers For 
Patentees 

Containing Valuable Information and Advice on 

The Sale of Patents 

An Elucidation of the Best Methods Employed by 
the Most Successful Inventors in Handling Their 
Inventions. 

By P. A. CRESEE, Jl.E. 
144 Pages. Clotb. Price $1.00. 

MUNN & CO., 361 Broadway, New York 



Phonographs, horn supporting appliance for, 

E. C. Goldsmith 861,108 

Phonographic horn, L. Devlneau. .' 861,206 

Pianos, pneumatic for autopneumatlc, J. 

Carruthera 860,851 

Picture apparatus, safety appliance for 

moving, Elklns & Hunter 861,169 

Picture hanging device, L. Eynek 861,142 

Picture size changing device, W. S. Frank- 
lin 860,795 

Pie rack, revolving, Hawthorne & Marsh... 860,658 

Pie trimmer, J. S. Croxford 860,641 

Pipe clamp, G. S. Benedict 861,078 

Pipe cutter, W. W. Vosper 860,711 

Pipe, device for preventing the flattening of 

the ends of, G. G. & R. 0. Blakey 860,897 

Pipe machine, A. McKenzie 860,879 

Piston rod connection, A. F. Rockwell 860,767 

Planter, corn, L. D. Benner 861,079 

Plow carriage, Blue & Marquardt 861.202 

Plow carriage, motor, Blue & Marquardt... 861,081 

Plow, reversible disk, R. C. Belk 860,894 

Plows, tail block for sulky, F. I*. Thomp- 

860,704 
861,238 



Plug, attachment, W. C. Tregoning 

Pneumatic despatch carrier, Upp & Wake- 
field 

Pocket-book safety attachment, S. W. Wil- 
son 

Pole arm, wrought metal, M. E. Harrison.. 

Pole socket, rear end, J. Braun 

Pot. See Flower pot. 

Power drill, S. W. Boone 

Power machine, P. F. Oddie 

Power transmission gearing, H. 0. Fletcher 

Power transmission mechanism, J. K. Coch- 



861,008 
860,864 
860,723 

860,628 
861,047 

860,649 



ran 860,903 



Power transmission mechanisms, automatic 

holding device for, M. J. L. Towler. . . 

Power transmitting means, J. M. Joy 

Power transmitting mechanism, G. Olton. . . 

Pump, T. H. C. Homersham 

Pump coupling, automatic, C. B. Haldeman 
Pump operating mechanism, chain, D. K. 

Keller 

Pump, rotary, C. H. Jaeger 

Purse, E. J. Wilkins 

Puzzle, J. B. Schmalz 

Quartz mill, C. E. Humphreys 

Rail brace, Witt & McAllister 

Rail clamp, Cantleberry & Edwards 

Rail joint, G. V. Lawrence 

Rail support, G. M. Cote 

Railway crossing, W. V. Cushlng.. 

Railway rail, J. G. Reed 

Railway rail, L. D. Meckley 

Railway signal, W. J. Gustln 

Railway signaling apparatus, H. W. Spang. 
Railway, surface contact electric, W. M. 

Brown 

Railway switch. A. H. Winter 

Railway switching mechanism, electric, E. 

W. Clark 

Railway system, flangeless, L. Beecher 

Railway tie, J. Carr 

Railway tie, S. M. Coleman 

Rat and mouse Jtrap, self-setting, F. H. 

Newlove 

Razor, 0. A. R. M. Schmidt 

Razor, safety, A. F. Bradshaw 

Razor, safety, F. H. Hoffmann 

Razor stropping uevice, W. Sharpies 

Rein holder, W. A. Hutson 

Retorts, refractory lining for, Smith. & 

Glynn 

Ribbon shifting and retaining mechanism, 

Fuhlendorf & Grothe .'. 

Ringing and listening key, H. L. Knight.. 

Rivets, forming, W. P. Bartel 

Roll grinding machine, Brown & Sprink.... 

Rolling mill, T. S. Blair, Jr 

Rotary engine, L. E. Cummlngs 

Rule, letter and numeral, A. M. Wing 

Saddle, harness, M. Lauterbach 

Safety device, U. G. Wacker 

Safety pL^fijfcB. -fcjSrgflMn,, . . ......... 

Sand bars In watercourses, etc., means for 

removing, N. Jomini ...... « 

Sand trap, C. E. Warner..-. 

Sanitary system, W. Walker. 

Sanitary T, J. L. Fruin 

Sash fastener, P. H. Graham 

Sash fastener, J. W. Wynn.. 

Sash lock, W. H. H. Marcum 

Saw setting apparatus, Duane & McFarland 

Sawing machine, shingle, D. Girtman 

Sawmill gage, A. M. Bow 

Scale for dividing circles Into equal parts, 

O. Gazel 

Scale, wagon, Hinck & Larsen 
Scoop frame, hop, J. N. Hoffman 
Scraper, wheeled, A. S. Rowsey 

Screw driver, J. A. Zeman 

Sewage and the like, apparatus for sepa- 
rating and purifying, E. Merten 

Sewer mold, G. Georgenson 

Sewing machine feeding mechanism, II. H. 

Cummlngs 

Shank stiff ener, G. F. Dunn 

Shipping receptacle, A. J. Wurte 

Shoe uppers and bo let*, assembling, W. H. 

Hooper ; 

Shoulder strap, F. A. Felts 

Sifter, ash, S. J. Toblasz 

Signal, W. H. Nelson 

Sllicospiegel, producing, E. F. Price 

Skittles, stand or supporting base for, M. 

Pieper 

Slimes treatment, C. E. D. Usher 

Smoking pipe, G. W. Clapp 

Sod cutter, E. W. Hoppe 

Soda fountain syrup pump, F. H. Hecker. . 
Solder nipple holder and wiping bracket, J. 

C. Poison 

Soldering Iron, G. D. King 

Soles, automatic groove cutting machine for 

wooden shoe, Busse & Schou 

Sound reproducing machine, F. Myers 

Spark arrester, 0. G. Sunden 

Speed governors, oil brake for, M. Haeber- 

lein 

Speed Indicator, recording, C. F. Iszard.... 
Speed indicator recording device, C. F. 

Iszard 

Speed mechanism, variable, Bowne & Cronk- 

hite 

Spinning spindle, D. Lemolne 860,676 to 

Spring. See Heel spring. *" 

Stacker, hay, F. C. Jacobs 

Stair, A. G. Gustaf son 

t talk cutter, R. B. Human 
team, generator, water tube, Manney & 
Hamilton 

Steam trap, R. M. Dixon 

Steering gear, P. A. Custer 

Stenciling machine, W. G. Fuerth 

Stenter clip, J. Riley 

Stereotype plate casting apparatus, R. C. 
Annand 

Stereotyping and the like, production of 
matrices for, S. A. C. Kristensen 

Stethoscope, F. Dittmar 

Stick feeder, I. E. Bedell 

Stone, artificial, G. Hammond 

Stove and grate therefor, W. G. S. Sym- 
mons 

Stud, J. Llzotte 

Superheater, S. Munson 

Surgical ligature, A. W. Clark 

Surgical needle, W. R. Burch 

Suspending hook, portable, O. McGrady 

Suspensory, H. A. Frye 

Switch point guard, W. A. Hutson 

Table article, E. E. Motter 

Table lock, pedestal, E. Tyden 

Telegraphic and telephonic Impulses, simul- 
taneous transmission of, I. Kitsee 

Telephone cable terminal, E. C. Flory 

Telephone exchange system, E. E. Clement. 

Telephone exchanges, coin collecting appa- 
ratus for, C. D. Enochs 

Telephone lock-out device, D. W. Kneisly . . 

Telephone system, multiple station, A. J. 
Farmer 

Thills, temporary repair device for wagon, 
E. W. Crispell 

Thimble and flue stop, combined, E. E. 
Hanken 

Threshing cow peas, apparatus for, J. J. 
Koger 

Tile with light pane, cement, I. H. Freund. 



860,705 
860,873 
860,881 
861,213 
861,112 

860,809 

860,668 
860,718 
860,887 
860,747 
860,954 
860,633 
860,923 
860,731 
860,734 
860,693 
861,141 
861,027 
860,945 

860,726 
860,843 

861,018 
860,847 
861,086 
861,204 

861,222 

860,829 
860,849 
860,917 
860,831 

860,870 

860,701 




PENNSYLVANIA 
INTERLOCKING 
RUBBER TILING 

embodies countless notable superiorities over 
every other floor covering, among which 
its tremendous capacity for wear stands pre- 
eminent. It possesses durability greater than 
that of marble or stone. Even if it should 
wear out, after long and severe use, the last 
fragments would retain the rich colorings in 
their original beauty. 

Pennsylvania Rubber Tiling is as desirable 
from artistic and sanitary, standpoints as for 
its phenomenal wearing qualities. Color and 
design effects are possible with it which are 
not attainable in any other material. The 
curved shapes of the interlocking tiles make a 
surface perfectly waterproof and compact. 
It is easily cleaned, noiseless, non-slippery 
and non-inflammable. 

Oui Book-of-Color-Designs, which is free on 
request, explains in detail the varied uses of 
Pennsylvania Rubber Tiling in the residence 
as well as in public buildings of any character. 
It also illustrates designs in color. Send di- 
mensions of space to be covered and receive 
cost estimate and other information. 

PENNSYLVANIA RUBBER COMPANY 

JEANNETTE. PA. 
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Buffalo— 717 Main Street 
Dctboit — 387 Jefferson Avenue 
Ci.8vgL»No — 21&L4 E. Moth Street 
Sin Fkaxciko— Ili-U Mission Street 
London — 86 City Road. 
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860,733 
861,166 
861,152 I 

861,180 
860,794 
861,188 
860,935 

861,225 

860,821 
860,775 
861,090 
861,118 
860,658 

860,883 
861,035 

861,084 

860,878 
860,999 

860,913 
860,666 

860,667 

861,082 

860,678 

860,748 
861,026 
861,121 

861,040 
860,858 
860.735 
861,102 
860,993 

860,844 

860,671 
860,906 
861,077 
860,744 



We Will Make You 
Prosperous 

If you »ro bonwt tnd juabitloai write u& 
today. No matter where you Uve or wbai 
your occupation, ws will teich joa the 
RernJ Esttte buiinw toy mall; appoint 
yoq RpecJ&l f&epreeeutatlVe of our Com- 
pany In your townj start you 111 fc pfOnt- 
tole toutlnen of your owtj, and halp you 
mate die mon«y m onca. 
I:phi*h*1 epportualty tor men wKhaat 
empttat to b*eome udeMBdctit for lire. 
Y Bin all e book A 1JO and fall particular. 
free* Write today. Adtlreaaiiearestomce. 

NATIONAL CO-OPEIATIVE REALTY CO. 
Fbelp* Bldg. , StrantoB, Fa* Harden Bldg., Wufclngtoa, D. G. 
DelKarBlda-., Oakland. GaUf. itkiouna Bldg., ttalea«o. 111. 



BABBITT METALS.— SIX IMPORTANT 
formulas. Scientific American Supplement 11 33a 
Price 10 cents. For sale by JUuqd & Co. and all news* 
dealers. Send for catalogue. 



N S 



Besides making all kinds of PHOTOGRAPHIC LENSES 
we manufacture to order lenses of every description, including 
stereoscope, surgical instrument, lantern lenses, magnifying* 
mirrors, etc. Write for estimates and samples. We make 
35 different styles and sizes of 

PHOTOQRAPHtC SHUTTERS 
and our factory is especially equipped to manufacture fine 
small metal articles of all kinds, furnishing the dies if de- 
sired. Estimates on application. 
Wollensak Optical Co., 292 Central Ave., Rochester, N.Y. 



8G0.647 
860,920 



861,189 

860,798 



Gypsum and Plaster of Paris 



Scientific American Supplement 1645 contains an 
article by Marco Fedrotti on Gypsum Plaster and Qypsum 
Products as Building Materials. 

Scientific American Supplement 1590 publishes an 
article by Robert Grimshaw on " Qypsum, A riuch-nisun- 
derstood naterial," in which he gives some valuable pro- 
portions for the making of various plasters. 

Scientific American Supplement 1625 tells how 
Qypsum (plaster of Paris) may be utilized in the various 
arts and industries. 

In Scientific American Supplements 1604 and 1605 
Robert Grimshaw presents a very thorough discussion of the 
industrial applications of gypsum. 

In Scientific American Supplement 1637 are pub- 
lished Methods of Retarding the Setting of Plaster. 

In Scientific American Supplement 1485 directions 
are published for converting plaster objects into imitation 
ivory, marble, wood and bronze. 

Scientific American Supplement 1636 discusses the 
slaking of plaster and means of retarding its hardening. 

Bach copy of the Scientific American Supplement 
costs 10 cents by mail. The full set of papers will be sent 
for 80 cents. 



Order from your Newsdealer or from 

MUNN & COMPANY, 361 Broadway, New York 



go 



Scientific American 



Auau&r 3, 1907. 



Classified Advertisements 

Advertising in this column is 50 cents a line. No less 
than. four nor more than ten lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 
request. 



BUSINESS OPPORTUNITIES. 

WHO SUPPLIES THE MACHINES AND GIVES 
full directions for the malting of sand paper, such 
as is used by the manufacturers of bats? E, Box 773, 
New York City. 

STATIC X-RAY MACHINE.-New principle. Noelaas 
plates. Very powerful. Cheap to make. Two patents, 
Exper. wort done. Tools ready to mfr. Want partner 
withcapltal or will sell outright. H. B.'L'o d, Meriden,Ct. 

I WISH to communicate with manufacturer who de- 
sires the exclusive rur ht to manufacture and sellon roy- 
alty a new hose supporter for men. For particulars 
address B. L. Harris, P.O. Box 581, Lus Angeles, Cal. 

PATTERN LErTERS AND FIGURES (White Metal 
and Brass) for use on patterns for castings. Large va- 
riety, prompt shipments. Send for ataloe- H. W. 
Knight & Bon, Seneca Falls, N. Y. 

PATENTED ARTICLES in wire, brass and other 
metals made to order. Stamping, press work. Prices 
reasonable Special low prices to established trade. 
The Ftecher Mfe Co., Paterson, N. J. 

AUTOMATIC MACHINERY decreases operating ex- 
penses; acknowledged experts in automatic machines ; 
we invent perfect inventions of others. Auto-Process 
Shops, 159 Nassau Street, N. Y. Send for Booklet *'B." 

J,OOK BEFORE YOU LEAP.— I have complete plant 
and facilities for Investigating and working out mecha- 
nical industrial propositions. Get my opinion before 
and after investing and secure tbe facta in the case. 
It may save you money. Highest references. Write 
J. Archibald Manahan, Advisory Engineer, 1901-1907 
Park Avenue, New York. 

ADVICE on all practical metho s pertaining to me- 
chanics. Expert in patent causes, machine, tool, die 
design and manufacture and steel treatment. Have you 
my Books? Postal brings reply. Joseph V. Woo dworth, 
M.E., Suite 113, at buckle Building, Brooklyn, N. Y. 



BUSINESS METHODIZERS. 

GESUNDHEIT (C.E., M.E.) OSGOOD CO., Manufac- 
turing Engineers and Business Methodizers. Practical 
successful developers of earning power. Onexceptlon- 
able references. 43 Cedar St.. N. Y. Phone 460 John. 



PATENTS FOR SALE. 

FOR SALE.— English, French and German patents on 
Casement Window Adjuster of established merit. Good 
opportunity for some building hardware manufacturer 
In these countries to add a seller to their line. Owner 
manufacturing mil/ in America. E. P. Sperry, 1207 
Monadnoek Block* Chicago. 

PATENT FOR SALK-Pateut No. 835.466. United 
States, and No- 103,933, Canada, Proportional Calipers. 
Will sell outright or On royalty. Address Inventor, 
John Prario, Skelton, West Virginia. 

FOR SALE.-Canada and United States Rights for 
Patent Automatic Window Ventilator which excludes 
dust and smoke from your rooms. Address Gilman 
Moulton, 56 Cornhil), Boston, Mass. 



HELP WANTED. 



AGENTS-Our Wonderful Cork-puller, not a screw, 
everybody needs, because no bard pulling is necessary; 
flta all bottles; send for circulars; plated samples, 2oa 
C. S. Hawley. 154 Leonard Street, New York. 



AGENTS WANTED. 

AGENTS.-In Summer sell Summer goods. Weiss au- 
tomatic family, factory and power sewing machine fan 
attachments. Sell ar sight. No competition. Tempting 
profit. Inventions developed. Weiss, 374 Canal St., N.Y. 



MOTION PICTURES. 

THE MOVING PICTOBE WO±LLN, weekly, 10 cents 
]*r copv; rettrly subscription, W, The only paper de- 
rated to the moving plmuro, ilLuatratiji:! aong iiud lan- 
tern t ect u re flel d* Moving Picture World, Box 100, N. I . 



AUTO ACCESSORIES. 

PAY RIGHT PBICES for your automobile tires. Mr 



prices are right and increasing trade proves this, 
orders p omptly attended to. A. H- Kasner,152 Gumuu 
St., N Y. Bee display advertisement on opposite page 



EQUIP YOURCAR WITH " HERCULES " Non-Skid, 
Puncture-Proof Tires; made by largest tire dealers in 
world; agents wanted everywhere. Republic Rubber 
Tire and Shoe Company, 1686 Broadway, new York. 

AUTOMOBILE ACCESSORIES of every description. 
Lamos, lienerators. Gas Tanks, Speedometers, Plugs, 
Coils, Batteries, and in fact everythlngfor a motor car 
at prices that no other bouse can compete with. Cata- 
logue free on request. Reference any commercial 
agency or any Buffalo bank. Centaur Motor Co., 51 
Franklin Street, Buffalo, N. V. 

SUPPLEMENTARY SPIRAL SPRINGS SAVE your 
nerves, tires, engine and patience K.ow the luxury of 
travel. Write for Catalog "8." Supplementary Spiral 
Spring Co., 1780 Broadway, T*. Y. {near 59th St. Subway.) 



PHOTOGRAPHY. 

PHOTOGR APHERS, we want to get you in the habit 
of reading the American Photographer and Camera and 
Dara Room, the biggest and best Photographic monthly. 
Tbeyearly subscription price is $1.50, 15 cents monthly 
at news dealers. We will send you four numbers as a 
trial subscription for 25 cents in stamps or coin. Am- 
erican Photographic Pub. Co., 361 Broadway, New York 



SEASICKNESS. 



siSAriLCKNE^a and Car Nnuses prevented. Brush's 
Komody (Elixir prO-phy lactic k ^uarjintctMi perfectly 

Harmless. The only preparation that baa never failed. 
ETree ujnUei proving tfotzu?. qtiitementa &enf. by Rruslj 
Chemical nt. 29B Broadway, N. Y". AH tirugglflts SI per 
bottle. 



A Homemade 100=Mile 
Wireless Telegraph Set 

Read ScrENTTFic American Supplement 1606 for a 
thorough, clear description, by A. Frede ick Collins, of 
tbe construction of a 100-mile wireless telegraph outfit 
Numerous, adequate diagrams accompany tbe text. 
Price 10 cents by mall. Order from yournewsdealeror 
from 
M.UNN & CO., 301 Broadway, New York 



Tire for Tebiele wheels, - resilient, O. B. 

Beach 860,846 

Tire supporting and retaining means, W. A. 

Allen 860,891 

Toaster, A. W. Kodatz 861,036 

Tobacco shade, Matheus & Downs 860,756 

Tool, combination, H. G. Ahlberg 861,011 

Toy, E. J. Roberts. 860,939 

Toy puzzle, D. H. Martin 861,136 

Track moving apparatna, L. L. McCnllough. 860,761 

Train order deliverer, S. T. Harvel 860,803 

Tramway, aerial, Davy & Becker 860,736 

Transformer, C. E. Allen 861,073 

Transformer core, W. A. Hall 861,029 

Transformers, dial switch for regulating, H. 

1. Washburn 861,004 

Transformers, protective device for, E. A. 

Wagner 861,003 

Transmission mechanism, G. H. Wood 861,069 

Transmission of Induced impulses, I. Kitsee 861,126 

Trap adjuster, F. H. Crago 860,639 

Traveling bag, A. Kahlow 860,806 

Traveling bag handle fastening, A. Kahlow. 860,805 

Trestle, J. C. Scoggins 860,943 

Trimmer. See Pie trimmer. 

Trolley pole, automatic, Fellows & Cammett 861,233 

Truck, J, F. De Voy 860,644 

Truck bolster, car, J. M. Ames 860,892 

Truck, brick and tile, J. F. SiegeL 860,699 

Truck frame, car, Wright & Stebbins 861,229 

Truck, pneumatic, A. R. Bannerman, et al. 860,622 
Trucks, cast steel side frame for car, A. 

Lipschutz 860,925 

Trucks, construction of car, Wright & Steb- 
bins 860,955 

Trunk, A. Kahlow 860,807 

Trunk, J. A. Hackett 861,173 

Turbine, W. A. Waddell 860,712 

Turbine, elastic fluid, A. R. Dodge 860,967 

Turbine, elastic fluid, W. L. R. Emmet 860,969 

Turbine governing mechanism, F. Samuelson 861,054 
Turbine governing mechanism, J. G. Callan. 861,085 
Turbine governing mechanism, W. Lj. R. 

Emmet 861,099 

Turbine, water, A. Nelson 860,988 

Turning tool, J. HartneSB 860,802 

Twine machine, grass, T. W. Jerrems 860,978 

Typewriter, G. D. Lord 860,876 

Typewriters, bearing for type bars of, L. 

R. Roberts 860,766 

Typewriting machine, T. L. Dennis 860,643 

Typewriting machine, A. W. Smith. .86»,834, 860,835 

Vacuum machine, McCabe & Lavoie 861,193 

Valve, H. C. Montgomery 860,684 

Valve, T.. F. MacMullen 861,039 

Valve, automatic controlling, R. M. Haley. . 860,014 
Valve, automatic gas regulating, B. M. 

Lewis ., 861,038 

Valve gear cor internal combustion engines, 

F. W. Brady 860,630 

Valve, reversing, J. B. Ladd 860,672 

Valve, safety, *'. Gaudin 860,797 

Valve, safety, C. E. Norton 860,820 

Valve seat, J. M. Hartman 860,865 

Valve, throttle, N. W. Fletcher 860,910 

Vapor burner, A. H. Waite 861,066 

Vehicle body, A. A. Gaylord 860,971 

Vehicle brake, M. Fischer 860,909 

Vehicle coupling, G. M. Olsen 860,763 

Vehicle reach, M. Bisbing 860,785 

Vehicle steering gear motor, G. A. Gemmer 861,104 

Vehicle wheel, O. Skog 861,056 

Vehicles, apparatus for controlling the 
motor and- driving mechanism or* sell- 
propelled, L. T. Gibbs 860,972 

Vehicles, compensating gearing for motor, 

H. White 860,952 

Vehicles, sleigh attachment for, R. Kubelka 861,037 

Veil shield, C. A. George 861,024 

Vending machine, W. H. Parker 860,689 

Vending machine, A. Jaeger 861,184 

Vessel, R. H. Little 860,680 

Vessel hull, C. A. Manker 861,134 

Vessel unloading apparatus, A. Schwartz. . . 860,942 
Vessels, bow protector for, G. Hollinshed.. 860,869 

Visual signal and key, K. M. Turner 861,001 

Voting machine, W. Langrill 860,675 

Wagon, dumping, A. Flowers 861,023 

Wall construction, O. F. Mann 860,927 

Washboiler attachment, A. S. Burklett 861,160 

Washing machine, F. A. Dinsmore 860,857 

Washing machine, J. W. Dunmire 861,022 

Water cooler stand, H. G. Cordley 861,093 

Water elevator, J. B. Nell 860,686 

Water level Indicator, E. A. Schreiber 860,830 

Water lifting apparatus, Palmer & Pierce . . 860,688 
Water purifying apparatus, A. Sorge, Jr. . . . 860,702 

Water purifying apparatus, A. O. Tate 860,771 

Welt marking machine, W. H. Hooper 861,178 

Wheels to shafts or axles, means for secur- 
ing, T. S. Scott 861,143 

Whiffletree hook, J. L. Davidson 860,855 

Window fastener, C. Talt 860,769, 860,770 

Window screen, J. Stork 861,059 

Wire rope, A. B. Alia 861,230 

Wire stretcher, C. Gregory 860,742 

Wire stretcher, D. G. Sperry 860,837 

Wire twisting device, 3. D. Bourne 860,722 

Wood product, W. D. Craig 860,853 

Woodworking machine, J. W. Johnson 860,872 

Woven fabric, W. L. Turner 860,708 

Woven fabric to imitate leaded stained 

glass windows, W. L. Turner 860,707 

Wrench, V. Hansen , 861,030 

Writing, holder for manifold, F. M. Turck. 861,228 



DESIGNS. 

Advertising flag, S. Robin '. 38,694 

Bottle, C. E. Nadaud 38,696 

Dish or cup holder, J. E. Straker, Jr 38,697 

Fabric, textile, H. P. Johnstone ... 38,7*1 to 38,704 

Lamp, gas, J. Maas 38,699 

Spoons or similar articles, handle of, J. 

Mayer 38,695 

Transformer case, W. A. Hall 38,698 

TRADE MARKS. 

Abrasive and polishing materials, tools, etc., 

Morton Co 64,093 

Ale, Bartholomay Brewery Co , 64,099 

Ale, ginger. Christian Bros. Co 64,132 

Atomizers, McKesson & Robbins 64,054 

Axes, C. D. McKinnon 64,037, 641,038 

Beer, R. L. Ihlenburg 64,114 

Beer, Anheuser-Busch Brewing Association. . 64,125 
Blacking, boot and shoe, Herrlott Bros. & 

Co 64,087, 64,088 

Blood purifier, H. F. Miller 64,146 

Bluing, laundry, Bluing Paddle Co 64,128 

Books, school, Masterson, Grieswold & Moore 64,092 
Boots, shoes, and slippers, leather, Paul 

Bros 64,071 

Bread, pumpernickel, A. Hoffmann 64,113 

Butter. American Farm Products Co 64,058 

Calcimine, Muralo Co 64,157 

Canned and smoked fish, Bergens Varmrogeri 

Molt & Co 64,100 

Canned fish, Northwestern Fisheries Co., 

64,068, 64,069 
Canned, pickled, and preserved fish, Johs 

Conradsen A/S 64,091 

Car wheels, Sanf ord-Day Iron Works 64,043 

Cards, playing, Kalamazoo Playing Card Co. 64,034 

Cathartic, Esbie Drug and Chemical Co 64,137 

Catsup, Alart & McGuire 64,067 

Cement, York Portland Cement Co 64,045 

Chain, wire, Bridgeport Cbain Co 64,129 

Chairs, beds, and car seats, Hale & Kilburn 

Manufacturing Co 64,031 

Chocolates, Ginter Grocery Co 64,084 

Cigars, D. Koen & Co 64,052,64,053 

Cigars, stogies, and tobaccos, D. A. Wolf.. 64,080 
Cocoanut butter or oil, Loders & Nucoline.. 64,067 

Coffee, W. S. Quimby Co 64,078 

Coffee, Dolan Mercantile Co 64,135 

Coffees, H. Hackfeld & Co 64,065 

Collar supporters, Tolman Manufacturing Co. 64,155 
Cotton and woolen dress goods, Marshall 

Field & Co 64,143 

Cotton piece goods, Renfrew Manufacturing 

Co 64,117 

Cotton shrunks, Collins & Co 64,134 

Cutlery, certain, Case Brothers Cutlery Co.. 64,130 
Dash pot plungers, bearings, and pistons, 

Morgan Crucible Co 64,040 

Dyes, Rainbow Dye Co .': 64,116 

Effervescent headache salt, C. A. Flnley & 

co u.ise 



Do Away with the 
JourneJization 



1 

-I" 

1 



of Incomin g 
Remittances 




With the aid of a Burroughs 
you may save all the time of 
journalizing incoming cash 
remittances — thus save 
yourself, well, how much 
would it mean to you? 
| Tbe Burroughs Cash 

Received System 
•a in use in stores and manu- 
f factoring concerns so small 
as to'iiave no rating; and 
in sucja concerns is the 
K « National Cash Register Co. t 
| Dayton, Ohio ; American 
, Cereal Co., Chicago j and 
: Wootson Spice Co. , Toledo*,. 
t You can use it. 
r If you want to see what it 
is — sign the coupon, and we 
' will send you a descriptive 
I booklet and make ^demon- 
stration in your office. 

Burroughs Adding 

Machine Go. 

Detroit, Michigan 
U. S. A. 
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Show me your Bukkougju 
Cash Received System 



1 ^BlelBisielBlBlsTelBlslslBlsls; 



3*w your tdr. lb -SekttHfic AmoiaiL 




Simplicity! 



Lower 
in Price 



There are less working 
parts in the 

New York Standard 
"Stop-Watch" 

than in any of foreign 
This is the only one Made in America 
only one made anywhere that is 

FULLY GUARANTEED 

For Sale by All Jewelers 
New York Standard Watch Co., 401 Commnnipaw Ave., Jersey City, N. J. 



make, 
and the 




$ 250Av s T u o c ^I,r E *400 

The Original Auto-Buggy 

Practical, durable, economical and 

absolutely Aafe. A liaht, strong, 

ateel.tired Auto-Buggy. Suitable 

for city or country use Speed 

from 4 to 20 miles an hour. Our 

1JW7 Model has an extra powerful 

engine. natent ball-bear nswVieels; 

price 1275. Also lfl h. p.. $400. Rubber Tires, $25 extra. 

Wrltefor descriptive literature. Address 

SUCCESS AUTO-BUGGY MFG. CO., Inc., St. Louis, Mo. 





HOW TO REMEMBER" 

Sent Free lo ntdera of lLlIi publication 



Stop Forgetting 



Yob mrm it* irfater tMvllaalunllr 
than your iMMtarj. Euy. 1n«TP«n- 
filvo. Incrflues Income? given reidy 
memory tar furen, nuuna, buhlueB* 
detaUn, BtudJev n.nLVJTKuLHim : ■ih'vMujtH will, iJiihlta 

■ peaking, porsonftlltv. Bend for Free Booklet 

DJCfcBO* BtauttY SCUOOLj TOO, Tk* AuaiMrLum, I till 100 



WELL 



DRILLING 
Machines 



Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durfcble. Any mechanic can 
Operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, W.Y. 



ELECTRICITY 

. i i'i . Oldest and best school la tbe world 

. V VLA U J J . teaching ELECTRICITY excluslve- 
V\MnTfiM/>' y ' Course complete 

ySS**Vt!f IN ONE YEAR 

^J *m Students actually construct Dyna- 

^v ■ xnos, motors and electrical Instru- 

. ^^V 1 menta. Graduates hold good posl- 

__^iO\ Vm_ tions. /^ft yearoppnsSept. 25. Send 

^™ forfree catalog to Bliss Electrical 

School, 214 O Street, N.W., Washington, D.C, 



August 3, 1907. 



Scientific American. 



9i 



Industries Wanted 

at 

Portsmouth, Virginia 

K"o other location offers greater advantages to 
industries of almost every kind. Abundant supply 
of material, labor and low priced fuel available. 
Nine competing railway ByBtemB, and scores of 
water routes give finest transportation facilities on 
the Atlantic coast. Ideal climate, good beaJtli, 
good schools, good water. 

•nly afew minutes ride from Jamestown Expo- 
eiti on Grown tte . Be sure to visit Portsmouth. 

Booklet and foil information on request. 

I. T. VAIV PATTEN, Secretary, 
Portsmouth, Virginia. 



EVERYTHING FOR THE AUTOMOBILE 



PRICES 
CUT 

IN 
TWO 



FLYER No. 16 

(Just Issued, Write for It) 
Bargains in Auto Supplies 

Prices Cut in Half 

NEUSTADT AUTO & SUPPLY CO. 

The Growing Honse 

3932 Olive St., St. Louis, Mo. 



SEALED PROPOSALS. 

CMLBn PROPOSALS will bo received at the office 
nf the Liteht-Uouse Engineer. Tompkins villa, N. Y-, 
until 1 o'clock P. M., August 22, 1W7, and then opened, 
for furnishing one Brat-order lantern for Makapou 
Point, Hawaii, Light-Station, In accordance with, speci- 
fications, copies of which, with Hank proposals and 
other Information, may be had upon umilhi&t ion to The 
I, iKhl.-Hou.se Engineer, Tompkicevllle, N. Y. 



OFFER WANTED 

for an Automatical Milling Machine for Spiral Drills of 
12 millimeters diameter and down. AnBwer to " Bohrer- 
Fraesmas chine," Rudolf Moese, Berlin* S. W. 



LET US BE YOUR FACTORY 



We estimate on anything you want made to order. 
STAMPINGS, MODELS. EXPERT WORK. 

We publish "The Silent Partner," a brainy little 

magazine, full of good thoughts. Sainplefiee. Write us. 

THE GLOBE MACHINE AND STAMPING CO. 

»i0 Hamilton St., Cleveland, O. 



1 1 W\\ M and Bottlers' 
**-*«* MFG. CO.. 89! 



Corliss Engines, Brewers 

Macniner". THE FILTER 
899 Clinton St., Milwaukee. Wis. 



MODELS 



& EXPERIMENTAL WORK. 

Inventions developed. Special Machinery. 
E. V. BAILLARD. 24 Frankfort Street. New York. 



RUBBER. 

PARKER. STEARNS & CO.. 



Expert Manufacturers 
Fine Jobbing "Work 

228.229 Soath Street, New York 



Machinery Wiping Towels 

A bBorbent and Btrons. Best grade made. S4.00 per gross. 
Diioountto dealers buying in greatgross lota: alsoebeese 
clotn and.mill ends for wiping purposes. Large stock. 

GEORGE B. BROOKS 
392-305 Canal St., Providence, R. I., U.S.A. 



HOW TO MAKE AN ELECTRICAL 

Furnace for Amateur b Use.— The utilization of 110 volt 
electric circuits for small furnace work. By N. M onroe 
Hopkins. TbiB valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be mnde by any amateur who ts verBed in the 
UBe of toolB. This article iB contained in Scientific 
AMERICAN Supplement No. 118*. Price 10 cents. 
For sale by Munn & Co., WU Broadway, New York City, 
or by any bookseller or newBdealer.. 




SETS OF CASTINGS OpH 

MODEL ENGINES 

" SEND IDT FOfllZG PAGE 
ILL, CCmOGUE. 
^jALSO TOOLS. 
GE~AR WHEEL5.& PARTS OF M0DEL5 



■^ws&v^nni tk mwwa, 



Removed to 188 Milk Street. 



MODEUfI 



INVENTIONS PERFECTED 
UNION MODEL WORKS 

ti7 I93SOCLARKSI CHICAGO. 



MfinCIQ * EXPERIMENTAL MACHINERY. 

IIIUUCLO Gears. Dies, Tools. Novelties manufac- 



tured. Pine, Accurate work a Specialty. 
1759 Union Street. San Francisco. 



M. P. Scbell, 



GYMNASTIC AND ATHLETIC GOODS 

Far tlyniF!. {i-ym mini urn and Piny Grounds. Hi\m\ for 
r&Takrgu*> ami Estimate. Jacob Willis. Manufac- 

turer, 03 '71 ftiil^uLikoo Ayr.. Chicago, Entub Halted 19ft]. 



Engines, gas, air, and oil, International 

Patent Corporation 64,033 

Extract of the needles of coniferous trees, 

A. Schmidt 64,153 

Flavoring syrup, H. C. Metzger 64,145 

Fla-orings for candy, pastry, etc., J. L. 

Legein 64,06g 

Flour and meal, certain named, Quaker Mill 

Co 64,151 

Flour, wheat, Bay State Milling Co 64,060 

Flour, wheat, Cherokee Mill and Elevator Co. 64,061 

Flour, wheat, Patton Milling Co 64,094 

Flours and mealB, certain, American Cereal 

Co 64,123 

Foods, certain cereal, Everett, Aughenbaugh 

& Co 64,063 

Footwear, certain, A. G. Spalding & Bros., 

64,046, 64,081, 64,121 
Foundry facings, etc., United States Graphite 

Co 64,076 

Gin, Baird & Co 64,126 

Gloves, kid, J. Wanamaker 64,118 

Hats, felt, Kinsella Hat Co 64,115 

Headers, and binders and mowers and parts 

thereof, Acme Harvesting Machine Co... 64,024 

Hosiery, C. Chjpmans Sons 64,131 

Ice cream freezers, North Brothers Manufac- 
turing Co. 64,041 

Laces, lace nets, and curtains, Marshall Field 

& Co 64,142 

Lamps, oil burning, C. T. Ham Manufactur- 
ing Co 64,048 to 64,050 

Lamps, oil burning, R. E. DIetz Co 64,055 

Lamps, oil burning, G. T. Mam Manufactur- 
ing Co 64,082, 64,083 

Leather goods, certain, J. B. Brooks & Co.. 64,051 
Liniment, Dr. Peter Fahrney & Sons Co., 

64,103, 64,105 to 64,107 
Magazines, ladies' fashion, Elite Styles Co.. 64,028 

Magazines, Crane Co 64,027 

Magnetos, Lavalette & Co 64,»35 

Malt extract, New Orleans Brewing Co 64,148 

Medical and surgical - appliances, certain, 

Pacific Coast Rubber Co 
Medicinal compound, certain, Standard Medi- 
cine Co 

Medicine, certain, Dr. Peter Fahrney & Sons 

Co 64,108 to 64,110 

Medicine, certain named, Hausman Drug Co. 64,140 

Medicines, certain, McKesson & Robbins 64,144 

Metals, etc., compound for polishing, G. W. 

Hoffman 64,090 

Music boxes, automatic, Regina Co 64,152 

Oil, olive, Barbut & Garro 64,059 

Overalls, pants, and coats, Clover Leaf Over- 
all Manufacturing Co 64,133 

Packing boxes for pistons and piston and 
valve rods, Ideal Automatic Pump Gov- 
ernor Co 64,032 

Paint, green, J. Lucas & Co 64,036 

Paint, paste, A. Burdsal Co 

Paints and varnishes, oil, Flexible Compound 

Co 

Paper, safety, Eclipse Safety Paper Co, 



L'I„IL-1%:I CDMMR1S0N SOLICITED RICHARD A. 

PERFECTED, schultz eo.W r4jE Ontario st Chicago. 



VENTRILOQUISM 

Learned by any Man or Boy at home. Small cost. - Send 

to-day 2-cent stamp for particulars and proof. 

O. A. Smith. Room 426, 2040 knoxvi lie Ave., Peoria, 111. 



Chemical Analyse. 



Industrial products examined and working 
formulas provided, processes improved, coun- 
sel and expert evidence. Assay of oreB, alloys,, water 
and fuels, etc., etc. Inventors assisted; instruction. 
Established 1882. Monadnock Laboratory. Chic?™. 




' Trade Marks 

Designs 
Copyrights &c. 

Anyone sending a sltetcb and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly conOdentfal. HANDBOOK on Patents 
sent free. Oldest anency forsecurlng patents. 

Patents taken through Munn & Co. reserve 
special notice, without cbarere, in the 

Scientific American. 

A bandBomely Illustrated weekly. Largest cir. 
culatioii of any scientific Journal. Terms, *SF 
year : four months, $L Solii Wall newsdealers. 

NIUNNf.Co, 361Bfoa<,wa »N8»SfYoiI(: 

Branch Office. 625 F St.. Washington. D. C. 



64,070 
64,154 



64,056 



64,029 
64,112 



Illustration shows furnace, without 
caning, cut out, to show how anal is 
forccdup underjlre, which burns on top 



Peaches, fresh, Chandler Nursery Co 64,084 

Pigment, white, Plcher Lea* Co 64,042 

Post cards, G. E. Boos 64,101 

Powder, tooth, Cheney Chemical Co 64,102 

Powder, tooth, E. S. Estlingen 64,138 

Preparation for the treatment of diseases of 

the stomach and bowels, Dr. Peter 

Fahrney & Sons Co 64,104 

Preserve* ginger, olives, figs, and capers, R. 

D. Delapenha & Co 64.086 

Radiator seat valves, Thermograde Valve Co. 64,044 

Razor strops, Sealskin Swaty Strop Co 64,075 

Remedy for .typhoid fever, M. Zopfie 64,156 

Remedy, tonic, Warner's Safe Cure Co., 

64,119, 64,120 

Rubber collars and cuffs, Arlington Co 64.047 

Rubber goods, certain, F. W. Whitcher 64,079 

Shirt-waists and shirt-waist suits, Olian 

Bros. & Co 64,150 

Shoe polish. C. Pfodenhauer 64,095 

Shoes, leather, Clarke Bros 64,062 

Shoes, leather, R. P. Smith & Sons Co., 

64,072 to 64,074 
Shoes, leather and canvas, Chipman, Har- 

*"■ wood & Co 64,085 

Silver table, hollow, and flat ware. Alvin 

Manufacturing Co 64,096 to 64.098 

Skirts and waists, ladies', L. Ecker ..64,111 

Soap, toilet and laundry, Hewitt Bros. Soap 

Co 64,089 

Soapstone tubs, tanks, sinks, etc., American 

Soapstone Co : 64,025 

Tablets, writing and spelling, American News 

Co 64,124 

Threshing and grain separating machinery, 

Avery Manufacturing Co 64,026 

Tonic, ague, W. M. Akin & Son 64,122 

Typewriting machines, Monarch Typewriter 

Co 64,039 

Watches and watch dials, International 

Watch Co , 64,141 

Whips, United States Whip Co 64,077 

Whisky, Eagle Distillery 64.136 

Wbisky, R. Monarch 64,147 

Whisky, Scotch, Baird & Co 64,127 

Wine, port, Offley, Forrester & Co 64,149 



WE HAVE a dog day's talk to make to YOU that means BIG 
MONEY next winter and all succeeding winters to ALL good 
listeners. Most people look on a heating plant as a necessary 
money-eater, and they've got plenty of receipted coal bills to prove it. 
Thousands, however, have learned the valued lesson that the 

lect- Williamson Underfeed furnace 

Saves 1-2 to 2-3 on Coal Bills 

There isn't any guess work about this. The Underfeed, fedfr om below with cheap 
slack, gives you greater warmth and comfort in clean, even heat than is yielded by top- 
feed furnaces burning expensive coal. Ask your coal 
dealer the difference in the price of ordinary slack and 
the coal you have heretofore used. Underfeed Furnace 
Owners sevve that difference and some of them have 
saved enough within the past few years to give to 
the Underfeed 

The Credit of Paying for Itself 

Gases and smoke which are wasted in other furnaces must pass 
through the flames, are burned and turned into heat in the 
Underfecdyforall the fire is on top. There is no smothering of 
flames — the topfeed way. Coal is easily forced, by means of a 
lever, into the firepot underneath the fire — the rational way. You 
not only get all the heat units from coal, but combustion is slower 
and the Underfeed requires less attention than other furnaces. 

Hundreds of peoplehftve testified to the saving worth 

of the Underfeed Furnace. and we have fac-alm lie letters 
of appreulatlou from everywhere that we want YOU to 
Bee. They wiUbesentto anyone Interested with one of 
ourUnderfeedBooklets, folly describing andlllustratlng 
this moat economical of furnaces. Heating plans and 
Bervlcesof our Engineering Department are ala* yours 
—ALL FUEE. Write to-day, giving name of local dealer 
with whom you prefer to deal. 

The Peck-Williamson Co., ^cinnati 5 o" 

Heaters — Write tor Our Liberal Ne»> Otter 





AUTO TIRES 



Arm 
A 



iv. Price $3.50 each. 
H. KASNER 



UfDlTC Tfl niV For prices will surprise 
If KM C IU"UH1 you. State size wanted. 

New York Safety Bicycle Tires — Airless. 

Never can puncture. Used by Police and 

Money back on all goods if dissatisfied on receipt of goods. 

Largest Tire Dealer in United States, 152 Church Street, New York City 



LABELS. 

"A Good Thing Look Into It," for paints, 
Patterson Sargent Co 

"Bugles," for cranberries-, Manomet Cran- 
berry Co 

'Early Blacks," for cranberries, Manomet 
Cranberry Co 

'Early Reis," for cranberries, Manomet 
Cranberry Co 

"Gorman's Square Deal," for red salmon, 
Gorman & Co 

"Hercules," for lamp chimneys, O. S. Kul- 
man 

"Hirsutol," for a hair tonic. H. S. Chem- 
ical Co 

"Hop Brand," for beer, Klausmann Brewery 
Branch of the St. Louis Brewing Asso- 
ciation 

"Howes,' 1 for cranberries, Manomet Cran- 
berry Co 

"Late Blacks," for cranberries, Manomet 
Cranberry Co 

'Late Reis," for cranberries, Manomet Cran- 
berry Co 

"Mira," for perfumery, H. Mack 

"Schmid Brothers Cough Drops," for cough 
drops, G. W. Schmid Manufacturing Co. 

"Stafovlife," for a cereal product, J. P. 
Thomas 

"Water-Proof Harness Dressing," for a 
dressing for harness, leather, and car- 
riage tops. Riverside ■Chemical Co 

"Zebra's Chill Buster," for a medicine, 
Zebra Remedy Co 



13,693 
13,681 
13,683 
13,684 
13,679 
13,692 
13,690 

13,686 

13,685 

13,682 

13,680 
13.689 

13,688 

13,678 

13.691 
13,687 



PRINTS. 

"A Good Thing Look Into It," for paints, 

Patterson Sargent Co 2,065 

"Julia Marlowe, Beauty's Mirror, an Old- 
Fashioned Girl and Cupid's Secret Backs, 
Congress Playing Cards," for playing 
cards, United States Playing Card Co . . . 2,063 

"Our Operator,'* for men's and boys' coats, 

vests, and trousers, Ed. V. Price & Co... 2,062 

"Tel-Lock," for a telephone lock, G. W. 

Hunt 2,064 

"The Adviser." for men's and boys' coats, 

vests, and trousers. Ed. V. Price & Co.. 2,060 

"The Orator," for men's and boys' coats, 

vests, and trousers. Ed. V. Price & Co.. 2.061 

"The .Spirit of Minneapolis," for flour, L. P. 

Hubbard 2,059 



WIN A WEBER PIANO AND 
$375.00 CASH! 




A printed copy «f the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished fran 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address ■ Munn & Co., 361 Broadway, New 
York. 

Cinadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
gn'njr list. For terms and further particulars 
address Munu & Co. , 361 Broadway. New York. 



ONE OF THE METROPOLITAN PRIZES 



Pianos, Automobiles, Gasoline Launches, 
Boats, Canoes, Typewriters, Jewelry, Furni= 
ture, and many other valuable prizes will be given 
within the next few months to the Metropolitan 
Subscription Agents. 

THE METROPOLITAN riAGAZINE IS LAUNCHING ONE OP THE GREATEST SUB- 
SCRIPTION CAMPAIGNS EVER INAUGURATED BY ANY PUBLICATION ON THE AMERICAN 
CONTINENT. 

EVERY SOLICITOR FOR THE HETROPOLITAN MAGAZINE WILL WIN A PRIZE. Tbe 
valueof prizes to be obtained will be in proportion to the number of subscriptions taken. 

WE DEAL LIBERALLY WITH OCR AGENTS. 

THERE ARE ENOUGH PRIZES TO GO ALL AROUND AND EVERY COMPETITOR WILL BE 
A PRrZE WINNER. 

EVERY SUBSCRIPTION MEANS A PRIZE AND A CASH COMMISSION. 

YOU ARE NOT LIMITED IN YOUR CHANCES FOR WINNING PRIZES BY SOMEBODY ELSE 
GETTING MORE SUBSCRIPTIONS THAN YOU DO. 

HOW WOULD YOU LIKE A TRIP TO EUROrE OR JAPAN"? OR, PERHAPS, YOU WOULD 
LIKE A SOJOURJS AT ONE OP AMERICA'S MOST .POPULAR PLEASURE RESORTS. 

THE METROPOLITAN MAGAZINE Is placing these wonderful prizes WITHIN YOUR REACH 
If you will BolicitBuoscriptionBforlt. 

YOU WILL MAKE A MISTAKE IP YOU DO KOT WRITE TO US TO-DAY FOR A DETAILED 
DESCRIPTION OF OUR PRIZE OFFERS AJSD CASH COMMISSIONS TO OUR AG11NTS. 

THOSE WHO GET THE MOST SUBSCRIPTIONS GET THE MOST VALUABLE PRIZES. WE 
DO NOT OFFER COMPETITIVE PRIZES SO THERE IS A CHANCE FOR YOU WHETHER YOU 
GET ONE OR A THOUSAND SUBSCRIPTIONS. 

YOU CANNOT AFFORD TO LEI' THIS GRAWD OPPORTUNITY GO BY. START WORKING 
AT ONCE. 
WRITE TO-DAY TO THE METROPOLITAN MAGAZINE FOR FURTHER PARTICULARS 

-BUT GET BUSY WITHOUT WAITING TO HEAR FROM US. 
DETACH ALONG THIS LINE AND SEND TO US PROPERLY FILLED OUT 

THE METROPOLITAN MAGAZINE. 3 WEST 29rH STREET. NEW YORK S. A. 

Kindly send me further particulars, circulars, etc., concerning your offerB to Subscription AgentB 

Name Town or City .'' 

I Street No State • 



gs 



Scientific American 



August 3, 1907. 




Rubber Pump Valves 

For Cold and Hot Water, Oils, Acids, 
High Pressure Mine Service and for 
every pumping requirement. J- J- J- 

Mechanical Rubber Goods of every description 
of unsurpassed qualities, including BELTING, 
HOSE PACKINGS, Gaskets, Mats and 
Matting, Tubings, Springs, Interlocking 
Tiling, Emery Wheels and MOULDED and 
CUT SPECIALTIES for any mechanical- 
and commercial device. Jt Jt Jt Jt Jt Jt jt 

NEW YORK BELTING & 
PACKING COMPANY, Ltd. 

91 & 93 Chambers Street, New York 



Ail varietiesatiowesi prices. Best itaiiroad 
Track and Wacon or Stock Scale? made. 
Also 1000 useful articles, including Safes. 
Sewmg .Machines, Bicycles, Tools, etc. ^ave 
Lists Kree. Chicago scale Co.. Chicago. III. 



EVER NEED DUPLICATES 

• f Form Ltttera, Price Lists. Bills, Invokes, Drawings. 

Menus, Reports, anything! Tlien take advantage of our 

offer of ten (lavs' trial, without deposit, and becnm,- one 

of thousands •(satisfied customers who al I agree that Dans' 

■ Tip Top - 8 the simplest, easiest an d quickest 

&PJ£1~F method of duplicating on .the market. . .100 

»■ dr&p'wa from Pen-written and 50 copies from. 

Typewritten t irtjrrn-jil. If > on have tned other 

ilup'kjitHjT* wJthDiH BiKh.ys*, vo« will he more 

■.hart fxfeJiNett with i-ufh. Con^dtti* ff «■ K . 

UupScator, tap *l*e (prsniB £ 1 *rk INet 

Id in,}, 1T.E0, Ui.h.1.; 1-" di*eraint, •^ 

llx U. llaui* Duplicator Co.. llaus Bide.. 

Ill John Street. New \ ork. 






Bausch & Lomb-Zeiss 

Stereo Binoculars 

fitted with focussing attaclunent arethe most perfect Field Gluawi 
-ever prtduced- All Sood dealers sell them. A very jalembng 
l)Oo klrt sent upon request. 

Bausch & Lomb Optical Company, Rochester, N. Y. 
New York Boston Washington Chicago San Francisco 



The Car You Don't Think About 

<I Perfect health makes you unconscious of your body — 
a pain calls it to mind. 

<J To be perfectly dressed relieves you of all thought 

about your clothes — a fault requires your attention. 

^ People don't think about the car when they are tour- 
ing in a Peerless — their minds are free to all the pleasures 
by the way. 

Send for our new illustrated book "P." ' It fully de- 
scribes-the Peerless Models. Sent free on request. 

The Peerless Motor Car Co., 2447 Oakdate Street. Cleveland, a 



Expansion Bolts 

"""DOd 
8 




CATALOG AND SAMPLES ON REQUEST 

Star Expansion Bolt Co., Trask Ave. & 2d St., Bayonne, N. J. 



COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES. 

SAMPLESAiolNFORMATION on APPLICATION. 



N I CK E L 

Electro-Plating 

Apparatus and Material. 

m 

Hanson A VanWinkle 

Co., 

Neivai-U. ?S. J. 

28 * 30 S . Canal St. 
Chicaeo. 



All sizes, adapted to electric. Welsbach 
or Acetylene liehtfor amateur or profes- 
sional work. New .Direct Vision Spec- 



PHOTO-ENLARGING OUTFITS 

„ „ , troscopeeforColleKea and Iron and Steel 

Laboratories. The Opaque Projec or for sbowinf? cuts and opaque obicota on the screen. Wireless. TeleKr a Ph 
Outfits for Schooland oxiKirinitJEitut work. '* Photoscript " the new method 01 titling negatives. Send for Lists. 
WILLIAMS* lSKOYVK *fc EABLE, 91S Chestnut Street. DePt. fl. Philadelphia, Pa. 




TAPES AND RULES 

ARE THE BEST. 

fc'or aale everywhere. Send for 
Catalog Xo. 36. 

LUFKIN RULE CO. 

Saginaw, Mich., U.S.A. 

New York and London. 



Convert 
Your 



Bicycle l T Motorcycle 

a t small cost b y attaching 
the self -starting Erie 
•£ H.P. Power Outfit. 
This includes all Parts. 
Anyone can easily makea 
inm tTlii I motorcycle. 
Speed 2-30 miles an hour. 
2-3 H. P. motorcycles. 

Set d st:iin;> lor either cutalofi. 
>ake. IE i'ii .-t-p.-ri. N. Y. 




ttUTMltl ii 1 \ VtJI II'IIFMUJ., 5 
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A smooth running engine is more satisfac- 
tion than smooth roads. Mobiloil — the 
perfect automobile lubricant — is the only 
oil that makes smooth, easy running abso- 
lutely certain. There is a grade of 

VACUUM 

MOBILOIL 

especiallyprepared for every 
engine. The Mobiloil booklet 
lists every make of auto- 
mobile and tells what grade 
of Mobiloil to use. It's free. 
Mobiloil sold by dealers 
everywhere — in barrels and 
cans of varying capacities. 

Manufactured by 
VACUUM OIL CO.. 

Rochester, N. Y. 




The Importance of Accurate 
Watch Adjustment 

The importance of accurate adjustment cannot be too strongly 
emphasized. A watch may be made of the finest materials by the 
most skilled workman, and yet without accurate adjustment be 
worthless as a timekeeper. 

In quality of materials, scientific workmanship and accurate 
adjustment the HOWARD Watch is not even approached by 
ordinary makes, because perfect accuracy, rather than cost, is the 
chief consideration. The 




OLDS 

ENGINES 

" Best by Every Test " 



Our new Hopper Jacket Z 
Engine on Skids 3. 4%, | 
6a iid 8 h, p. are handi- ^ 
eston the market. Ready ; 
to run— nothing to set Z 
up. Can-be moved anywhere. One pail of water enough for £ 
3 hours. Send for our.catalogue 3 to 50 h. p. engines. U.S. f 
Gov't Report says: Olds Engines are " Best byevery test." £ 
OLDS GAS POWER CO., 958 Setter St., Lausliig, Micb. f 



IS tm SI South Clinton Street. 




WATCH 



is finally adjusted in its own case at the factory 
by men who have spent their lives in studying 
watch adjustment,- and who put. their whole 
thought and. skill into the absolute perfection 
of each and every HOWARD Watch. 

As a measure of protection to such a splendid 
piece of mechanism, every- HOWARD Watch is 
enclosed in a. velvet-lined* .mahogany cabinet, 
and accompanied by Certificates^ Guarantee 
giving movement and case numbers and thefixed 
price at which the watch is sold everywhere. 

Howard Watches arc made in men's sizes on/ y. 
Prices range from $35 to $150, the difference being not 
In grade of materials or workmanship, but in quality 
of ease, number, of jewe/s, and adjustments. 



IKWMtt WAIJ 



** Watch Wisdom " FREE 

We want you to have a FREE copy of 
"Watch Wind oat"- a mighty Interest Id f 
book which tell* more, about time than 
you ever knew before. It** written by 
Elbert Hubbard. . WBITE TO-BAY. 



'i 



E. HOWARD WATCH COMPANY. 

South Street., Walttaam. Main. U.S. A. 





Opitol 
J3oiler 

For the 
j home, A 
woman can 
manage it. 



Simplicity of construction is a cardinal feature | 
of Capitol Boilers. When yotitlunk of steam- 
heat for your home, do you at once imagine a 
complicated mechanism of steam valves, blow- 
off cocks, gauges, etc., that requires 'the - 
knowledge of an engineer or trained janitot** 
to handle? If so, call to mind another picture 
— a plain, simple boiler, wholly devoid of com- 
plicated parts, and self-regulating, That's the 
" CAPITOL,." The maid or your wife can 
easily attend to it. 




warm your entire house with*a generous, even • 
warmth ev ry room and corner, no matter 
which way the wind iahlu wing. Jtisa healthy 
humid heat, not parched, 4t* vitalized iuitajx, 
am >itk it fh rn.wr. 

Send lor oar free book, '* Modem Warm I pg Methods" 

U nited S tales lltiaforrompany, 

Itrpt. I . Detroit. Hlt-h. 



16 Ft. Steel Laurich with 

tHPEnqine 



18-21-25 foot launches at proportion^ 
ate prices. AIL launches fitted with 
two cycle reversing MstMM with speed 
controlling lever, slmpl* s\ tuglne made; 
starts without cranking, has only 3 moving 
purts. Steel rowboats. JJO W. All hunts fitted 

with iwfti* rHI^ht rom jiftrtiF.^i: t* , mintit »Jrxk F ue«4 t>o 
bo»^ bout* Wo #fo tit* lh."f*it »mn u f an-lw rc-m i>f pleU- 



i Ihih.1 • In ttn' 



..; ; ":.-■> 



_id*yt)if t *r»r«»li . 

dlncl to uh;, culUnif out mil 
mkiMi euHti't proDii , JW rnttloc 
I mClll^Al HTKEt, BOlT CO. 



U*ur«ltt HLrhLjim» 



OWN A FACTORY 

and make $10.00 a day making Concrete Build- i 
ing Blocks. Experience un- 
necessary. Big demand for 
b lo c k s everywhere 
and immense profits. 




Pettyjohn Machine 

for «C^^ 25 and 
only W^^-^ up . 

Guaranteed and sent on trial. Sand, water and 
cement only materials required. If you intend to 
build it will pay you to buy a Pettyjohn Machine 
an* make your own blocks. Beautiful booklet on 
this great industry— FREE. 
THE PETTYJOHN CO., CIS N. Sixth St., Terre Haute, Iud. 



FOR 







UNDERWOOD TYPEWRITER COMPANY 
NEW YORK OR ANYWHERE 



